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TbA ptorposs of tlM pvmtnt •todj i s to fiorolop ii«v 
aotbodt for th« d«t«otioa» Aotonaliiatioii aaA Mpamtiim of 
SOB* MTbozylle aeido end thoir saltOt fho nothoAt d«v«lop«d 
aro fliam&rieod bolov. 
A n«v B9ot tott for tho ooloetlTo aafi MiicLtivo 
detoetloB of •out earhoxfUe aeldo i t d«v«3«poi« 4ottlo 
snihydndo la proeoneo of aeotoptioiioBO or lioiiaaldolidrAo or 
altrobt&sftXdo^o or MLLleyXaldol^ o lo uooA tm a oolourlBg 
reagont. This aotliod oaa bo uood for tlio iolootivo dotootloa 
of 1rarM.tiirlOt oltrle, Ifooitrio, «c«"kttogXiitarlo nd mtlplia^ * 
mid aeiao, fho oolour aad lovor l i s i t of lAoBtifleatioa of 
10 aelda art glToa i s tablo X* 
A nav epaotrophetOBittrie aetliod for tho dotofaiiiatloii 
of eltrlo aoid in vat or la Aevalopod* Aeotle aalqrdndo la 
praaoaeo of aeoto^lwiioao aaA aodlaa fonutto la maod aa tlia 
raagaatt fho eoloar doralopa oa hoatlai; tho ooatoata at 
65 t, 2^C for 15 alavtaa. It has X^^ 510 am. Tld^ s aotliod 
i s la good agraaeiOBt vltli B«or»lia»bort*« lair idtMa 10 l 80 ^ 
and Kvarago Talaa ( ]ft) 1 stsadard darlatloa (o-) absorbaaeo 
for 20 fiB ^ t n e aeid Is 0.101 i 0*006 (a » 5)* fh» aiolaoiilar 
abaof^tlTltr aaA ralatlt'o ataadard davtatloa art fwiad to Vt 
5 m>% ^ l 
2,7 x 10 i^Xt OK aad 5*^ ^^  resptotlvtlj'. Koltsiilsr 
absorptlTltiofl for dlffarent aeids an giren tn t«1»X« XZ. 
?li« iMithod la appUeaHl* in aeidi«» toaie and salina vatara. 
Fanroaa »)il|»hata, aodiua xiitxlta fkfid aodlan thioaalpimta 
intavfera aarlimal^. 
fapar ohrofflatograplila aaparatioac of 34 argaaie aelda 
on ealoitto earbonata aa veil aa aulpJtiata iBspragnatad papara 
Bra daralaiHid* 4mlno aoidat dlearboxylie aeldai ketaaoida 
and tnearlN>37liQ aelda ax^  thair darlvatiiraa ^T9 aaparatad 
in a^ sman aolTaata mi^ aa aaatoaat «titaaaa adliitioss of 
aaasaaloB ehlorlda« e&leiiia altrata and aoditta ehlarldat 
athatiol and dlatillad vatar* Soma of tka important eapara^ 
tlona aehierad ara glr^m in tabla IIX« 
Blaetrophoratia b^unriour of 34 organia aelda on 
papara Impragnatad vitk ealcliaa. aalpbate la etudlad* !71»tean 
1»inax7 aaparatlonii la a^aaoue aolntlona of aodlun ehlorida 
and aodluift aulphata and dlatillad water ar« aehlavad. Bona 
of the leiportant aaparatloaa are givan In table IT. 
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?• Pftjpor otiroBatographsr of 34 orgaaio seida on ealelm 
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Anal, Letta,, 14(A16). 1327 (1981), 
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imprwgnatad stripe. Aaal* L«tta., IS(AIQ), 873 (1^2)« 
(1) 
?g| W FlfTOff 
9me9 
•f eltyie MIAS (a) Cf (100 fiff)» A^ jO 
(1 BX), Af (0,9 Bl), sr (9 ag)t li««t«a at 
60^0 for 15 Biaato aaft total volitM (5 aX) 
aaka ajp vitli AO2O1 (%) Cf (fOO |if)t Ae^ O 
(1 B1)» AP (0*9 a l ) , SF (9 ag}* litatod at 
60^ for 19 alBttta aaA total voloaa (9 aX) 
aaka Uf vitli APj («) C7 (400 pg)* ^2^ 
(t aX), Af (0*9 aX), hoatoA at 60^ for 
19 alaata «ad totaX iroXitao (9 aX) aako V9 
vltli AogOt W Cf (100 m)* ^ (40 ag)t 
Ao^ O (9 aX}t hoatti at 100^ for 10 alsato 
aad totaX iroXuiM (10 aX) aalw m) vitli Ae^ O, 91 
Fig. 2 £ffoot of ttaporatart oa tho eoXoar 
roaotloai Cf (100 |tg)» Ae20 (1*9 aX)» AF 
(0*6 aX), SF (6 ag)t liaatoA at dlfforweit 
tosq^virataroB for 19 al»tto aaA totaX 
•oXiiBO (9 aX) aako VF vitli AO2O. 92 
Fiff* 5 Bffoet of tiflM of hoatlag oa %h» ooXaur 
rtaotieat Cf (100 )ig}, AOgO (1*9 aX}» AF 
(0.6 aX), SF (6 ag}t hoatod at 69 1 2^ C 
for dlffoTMit tiao aaA totaX TOXBBO (9 aX) 
aaka «# mth AogC. 93 
Fii:« 4 Fffoot of ooBooatratloa of aootio aaliarA*-
vldo oa tho eoXour raaetioai Cf (100 iig)« 
AOgC (TarlafeXo), AF (0*6 aX), SF (6 ag)» 
lioatod at 69 t 2 ^ for 19 aiaato and totaX 
Tolaaa (9 aX) aako up irlth AOgO. 94 
(ii) 
?18* 3 Bfttet of eoBem%i«tlom 9t aetteplitBoii* 
oa tlM wloax* v»Mtioftt Cf (100 fig)* 
AOgO (1 «X), AP {T»rl«lll«}» SP (^ S«)t 
iittt|«a ttl 65 1 3 ^ for 15 alffiito fiaft 
total TolttM (5 al) itako mp with AOgO* 59 
Fig« 6 iffoet of ooaooiiltfttio& of oeiliiii 
fenMto OB tht ooloiur foootiomi Of 
(100 rm)$ AOgO (1 a l ) , AP (0.5 al)t 
SF (TarlaUA), lioatod st 65 t 2 ^ 
for 15 olsato toiA totoX toX«M (5 a3.} 
Bttko ap vlth Ao^* 56 
Fif. 7 Sta^llltj of tilt oolowp rosetioft at 27®0s 
Cf (100 ¥«}» AOjO (1.5 aDt i^ (0.6 a l ) , 
SF (6 ag), lioatod at 65 t. ^^ ^^ i* 9^ 
alisBto aad total TOliiao (5 aX) nako up 
vlth lOjO. 57 
flf* 8 Calltemtioa oafro of eitrlo aelAi Of 
(•ariabio), Ae20 (1*5 a l ) , AP (0»6 aX), 
SF ( 6 ag), heatoa at 65 1 2 ^ for 15 
B&BBto aad total volaao (5 al) aaka «p 
with A020t 58 
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fslila Z. Oeeitfr i^iet iii€ me«8 9f mam vmmanJ^f 
kaova ovs»l« aeida 7 
?a%2« ZX. OoXoUffiotile <l«t«etioa asA a«t0fsl»i»» 
tlQB of Ma* ofsaaie aelfls aad their 
salt* with aectiis eahydxlda tfi 
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ohroMtogn^lqr of oygaale aeiA* 20 
ftSblM XV. Boteetloa of aol&o aelag aiffovoat 
ipoai^ ottto at t65 1 2®C 35 
7ahl« 7. Coaparlaoa of varloaa teeto tow 
aoida 37 
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faiao TIX. RoliaMUtj of eolimr doToXopanit 
WBA9T th» ataaflavd eoaditioaa 39 
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nata^ i wltli ealeiitB earbmusia 101 
fabla IT. Saparatioaa aaliiaraA oa papara iapvog-* 
aatad vitli ealatUB aulpliala \GB 
fs^lm TTl, Sana of %h» isparteiil a^aratlotta 
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( • i ) 
mnmt 
^k ii«v spot t««t for tilt MisetiTt itad ••BsltiT* 
d0%«ot&OB of eartexylle aelde has 1)o«ii Aorolopod. Aootie 
anlijridnde la preso&oo of aootoplieBOiio or boasftlAoliydo or 
nitrolMmafilAohydo or salleylAMobjdt liae liooii used as a 
colouring rsagsat. This astliod eaa bs ussd for tho solse-
tlTS detootioa of barMturiOt oitrlet laoeitrlo, c<:«.k»to-
gltttane and sulpiiaaiiG aelds* Lovsr limit of idantifleation 
for tlisat acids io 3*10 M* 
A aev spaetropliotoastrio motliod for the dstsraiaation 
of eitrle aeid la vatsr has boaa dovslopod* Aeotio aahgrdrids 
la prtsaaeo of aottopiisaoas aad sodim foimats has bsaa used 
as the reegeat. the ooloiar reactioa follows Beefs<liaiBhert*8 
lav ia the raage 10 to 80 luig of e i tno aeidy The molecular 
aheorptlTlty for citric acid i s 2764.36. fhe aethod i s 
applicable ia aeidiCf basic aad saliae waters* Ferrous 
sulphatoi sodiua nitrite aad sodiua thiesulphate interfere 
seriously. 
Paper ohroaatographie separations of 34 organic acids 
oa caleimi carbonate aad sulphate iapregnated papers hawe 
beea dereloped. Aaiao acids, dicarboxylie aeidst keto acids 
and trioarbozjrlie acids aad their derivatiTSS e ^ be separated 
(tli) 
ia aeetontf ft^utoua solutiooe of aBtaoiilius ehloriSo, ealcsitam 
nitrate tuaSt aodluffi ehlorldOt ethseol aad di«tlll«6 vuter,^ 
Important veparfttloBs eehl#rtS aras adlpie froit atalaie and 
maXcmio; el»-aeoaitie fvcm t-^^tXtna aoA ttiootlaio; d t r i e 
or tart&rlG from aaeorMo* galliet msCLte mA salicorliei 
l-aepartie frtm ^rgUiXtm HClf famarle msA glutanle; bar^lturle 
f«m Mppurie and oC»ltatdg2xitanot hmamie tr&m mm m& p->nitro-> 
%mB9le m^ elo**aeottltio from trana^aeoaltie* 
^Xaetroplioretio bahwriour of 54 orgaalo aeids on 
papers inpragiiatoA vlth eaXoliai aalpliata has !»««» atudlad* 
Ifiataan binary aaparatioae in a(|m»o«i« aoXmtioiui of aodltaa 
ahlorlda asd sodium aulpliata and distilled vater hare been 
aohievad* Bwie of the important eeparatioae are given belo^s 
saoorbic (-0 • 4) frwn oitrie {*3»3 • t5) aad oxalie (+6 - 15)? 
hmmole (|p) fros oicalie (•>© - 15)s ealoaie («5«f - 1 3 ) frosi 
a4i|>ie (4^ - 15)» baaaoio (tp) aofl malic (•C -15)? glyeina 
C+p) from alanine (+2), arginine HCl (•2.3)» 1-aapartic (+1.5) 
aai« gltttassie (•^ 2) j attlphaisio (+8 • 12) fro® alanine (•t - 6), 
arginiiMi HCl (-i-^  - Q) and glutasic (-t-O - 5). 
(TiU) 

2 
K«tliois for xweoiniaiiig aeiia in natur* vere Imoifa 
to our forefathers for mlUeimla* On* mmlA l&watlty ftoldie 
materials hf their mmr taste* flie teotoaiques for isolation 
and pitrifisatioii of orgaaie aoids aaA their uses as food-
stuff •» tOBids or enratiYs agents are also Jbiovit for oen-
tmries, S^eelji (t) iaentified tartarie aoid ia 1770| 
foUoved hf laotiSt saiieie aaA several Togetable acids* 
The eoBoeatratioii of orgaaie aeids (2) plajrs aa 
iaportaat role in the grovtht pmdaertion aad marfcetiag of 
eitras* For example» oranges i»ould be itnaeeeptable at the 
meiaity levels of grapefroitt vhereas high aoid o(»io«Btra» 
tion i s d s^anded in IMBOBS and lines* Soeie of the orgenie 
aoids (5) are involved in the naia setaholie pathwajs of 
animals« plants aud miero«^rganisaa. The oonoentration of 
adds in exeremeat can be used as m& indioator of eertain 
diseaseB* The pedogeaio aetion of mioro-organisas siajr be 
Avm, ia pmett to netaboliealiy produoed of^mie aeids* 
fh»f (4) are noraal oonstituents of soet a^rienltural soils 
m^ their pharsiologloal effect on plant grovth and phgrto-
to^ i^e properties are knovn. I'hey ®re also responsible for 
the availability of insolnble foras of plant nutrientSt 
espeeially phosplM>ras i^ id dovnvard siovement of metals. 
Mengr oi^pounds containing oarboxyl groi:^  (5) are used as 
plant gi*ovth regulators (iBdole-5*aoetie aeid» ^-naphtha-
J 
loo* ii««ti0 Bdid, jS *iiapli%ho3ef aeetie aeU #t9*) aasd 
aofoliaats (benaoie aelA, o i m ^ o fteld» g&Xlie aeld «to«)» 
Oi*gimie aeidt find their irajr Into «urfae« irat«r froa fruit•> 
TogttaibXMit deeaariag ftaisals moA agriemXturt fans* essii^jtS 
irfit«r poUtttlofi* 
ApftTl froft fftets diseti0»«a ftl»ov» orgaaie aeiA» &r« 
uiMKt ia ittSufttrir (6) for aaniifftetoriag ar t l f i e l^ r««iBitt 
plaatittiit fonGiSt dy0e» perfiim9s» medieiiuie etc* Car^oiyXio 
ftCiids (7) art iraluabla ia aeutralisation ra&etioas emA ia 
tii« praparatioa of teffor ooltttiono. fha ooeurraaco ai^ 
iteas of tlift aelds uaaar-tftkaa for otudy ia thie tliasia are 
givoa ia tablo I, 
Siaeo oarboscjlle aelda aaa tliair mX%» are used ia 
nmeroua iaAustrial i>rodiij@ta aed eoMNireiaX matoriala, a 
groving iatarast has haea takaa ia thair mathods of aaalyaia. 
TarlouB ^eaieala ao valX aa laatnisaAtal nathods for orga-
Hie aolA aaAlgrsia are alraadjr Iraoiia. Tha aarliar litarattira 
ia tliia fiald has hoea Buaaarisad by SaalX aad aaall (S), 
3ig«ia (9»10), ?aigl (11), Savim (12) aad 14a (1) . For 
datoetioa aad dotarsiaatioat tha oh^sloal aath^a uaad 
art baaad oa aeutraliaatioa of aotiTt hjtmgmi of tha ear« 
"btiifl grmipt eolour raaotioa* foznatioa of solid derivatiTes, 
d#earboxylatioa» ioa-axehaago (13) tha usa of Karl Fifl3»«r 
raagaat, praoipitatioa ate, Aisoagst iaetruaaatal aathoda 
a 
itm^mm9R%»X s«tliois vmtA for «9par«tlMi Qf tb« ft^d* ar« 
5. DlStUlfttiOA. 
4. Colusai dtvtamtQgFB^hf, 
?• i^avtitloii tiiureaatogrsphar* 
9. I<m-palr flj^roaatogra?^. 
to* Ga» olir(»iftt0grs|>liy« 
12* Eligtk p«i*fonia&e«»li<}Uid QhroafttogTiipliy* 
Xiuity«8i«at«l. «ttli,ai0 art Qulcdc a&S 'vary aimsltiva 
%«t th«f ara aoatlip a»d iophiatlmntad. CliiBieaJl a^hoda 
Kf &Uip2j$ aeA liiax|)«B«tt« titoni^ tli^ af 8r« X»aa a«aal%lTa* 
BpQ% taat and pai^ ar cdivo«atagn^l^ ai^ tita aimpXaat and 
raa&ily fivaiXabXa taaltaitiiaa far the pf^ Xiaixiafsr aieamliislioB 
af a 8ttli«t«ioa. 
Genarallj a praliaiiaasir a3i»B>i»attd]} of tiia taat 
natariaX la TtqulFsd I»ef9fa oaaartakisg tidpMatieataA wis* 
adT«&t of eoS^ uiP rcaetimi ealce* I t pee^M* to voirtc oat 
eiAVitlT® ^id 0oXootiT« aotboda of dot«otios ao troll tm 
dotofmlafttiofi, fow orgoslo opot to«t« Mooi <m eolwup 
roaoti^m ( I f ) oi»« oxtronoljr Q8oful« ^^agct IsotfiiMrtital 
Qotliods iQ^6ti«ophotocstttiy la vioiblo tw&^ emA oloetro* 
phoroo&a art tikt sii^losl oa& looe o^ p^ moivo toeluiiquoa* 
For QttaatitfttiTo «ii«ly«l« opoettoptiotosotvy ia irltililo 
7«ago io eoaeidorod to ^ a top raitidUis sotlioi dao to I ta 
oror a l l mtility. Fas*loii» ooloiur vmmstlmm hm9 booa uaoft 
for tlw iotootioa aaa dotoralaatioa of oai^oaylio aoi^s muB 
thoir aftita. Xa «liia aroa a vaty u^iafal taaetiCHRi i imr^ 
lioxylle aeida « aeotia waliydriia • pTriaiaof vaa iiaaovatafl 
1^ Fartli mA Hanaaaa (16) idliioli baft beaa fartliar dovalopad 
b^ aatai^ff ani B^vlagal (tt)» Xa tiio laat four Aaeaaiaa 
tiiia roaotioa hao baaa aa«€ with soSlfiad prooaduroa for 
tlio dat<miiiaatioa of Al» «id tn«eaf1>9}i;2rlio aoida is 
(Siffara«t aaa^loa (falOa Zt)« t t hm alao baaa aaaA far 
tha idtaotioB and datamiuatioa of tartiaf^r asiinaa (32»33)» 
Eaeaatlf iTI)t I t liaa bowi raportad titot altria aoia alao 
gUraa ooldor vitli aaatia aaiifanaa i» ptmmi)^ of aaaoiiiiifi 
cax^eaatOi aodiia aoatata* aodias Mr^nata» aodiaa fofMitOt 
ata* fima tfaia roaetioa has b««a aaaft for tHa datoeticm of 
soaia d i * SBA trlMsarbaiylie aeida la vlaagar (30)» alkali 
1 
m«%»X fom«it«9 (28) in tovmie aeidl imd aOiiAXi a«tal tt09t&t«« 
in glacleJL aeetle tmH, Xt has idao bean reported thiit 
eltrle aei& gives eol«iir vith aoetio aiUijrdrlde ia pv9B9n<^ 
ef Botm earbosfl ocaapotuidt (3t) . lov the utllit^r of tikis 
reftctiom hae been explored for the eeasitifo mad eeXeetlYO 
deteotioa of OOOM earbexylio aeide and determiiiatioii of 
eitrio aoid in ealiae water. The reauXte obtained are Sis-
Queeed in Cl«pters II aiid III, 
Paper ohroaatograplij h&m been vldelj' used for the 
separation of organie aeids. tiee of Isipregneted pepere has 
reroliitioaii^ the teohai^e* lleetrophereeie on is^prtg* 
sated pa^re has ftxrther enhmteed the utilitir of the tei^«-
Biqye, Orgacie aelde hi^e been separated bgr ehroaatography 
on iapregxiated papers {fahle XXI) • CaleitSB earhonate mnA 
oaleiiM anXphate are oheiM^  aad easily aivallahls materials, 
they hare beea tiaed for separating aetal ieas (4@f49)« 
Oorlieh (49) has teraed the prooees of separation on ealoiiist 
earboaata as the hydrolytieal i»reoipitati08 ohroaatosraphsr* 
Koverert the potential of papers lApregnated idth oaloitia 
carbonate or oaloiiia sulphate has not be«Bi toiled for the 
separation of organic aoids. fherefore» the ^roisatographie 
as veil as el^otrophoretie behieviottr of organio aoi^s <»i 
paper impregnated with aeleiniB oarbonate and ealoiua sul-
phite has beon studied, fhs results obtained are diseuseed 
in Chapters XT and T» 
m 
a 
% 
s 
D 
C 
4> IS ^ 
I '^  1 » ill 
M l 
%4 6 
e w4 
§ 1 S 2 I 
i ft S « S 
"At 
III 
%! it 
IS 
9 
I 
S 
i I 
1 ^  
m £ 4» 
4* J %4 
% l l l 
Sig Oi O. O 
2 
g 
li I * 
I » = 
I I! 
s 
• IB 
• a 
m 4* 
11 
i S 
I 
I* 
8 4 
i 4 
I 
8 
8 I 
* 
o 
u 
M 
I 
I 
i 
e 
I 
t 
I 
1 
m t 
I-
a 
IS 
Ok 
•»« • 
I 
I 
M e 
I 
I m 
f4 
«4 
a 
i aaS I 
i 
o 
IS 
ui 
^ J 
A 
* 
'I 
« • « 
el f 
.* ^ 2 
e 
! 
o 
^ 
s 
s 
IS 
3 
m 
fi 
*» 
1 t 
@ 
m 
w a 
« t 
< 
o 
It 
44 
mm I •-
i 
i 
3 
o 
s 
M 
Pi 80 
mi 
2 
O 
« 
-• n 
« 
S 
1 
8 
H 
m 
J* o 
» 
4» 
t 
ii 
S 
5 
n. 
i 
e 
^ 
19 
Id 
J 
s 
p 
4» 
I I 
|w4 
f< O 
44 
H O 
t 
ti 
s 
0 
9 
%4 S * O w # 
I 
ti 
^ @ 
I f I 
1 
J L b 
9 I 
4» 
it 5 
8 
It 
t 
M 
%4 
o 
St ^ 
• 1 
Mi 
! 
s § 
• IS st 
I 
I 
I 
I O 
• 
I 
« 
M ft 
ft 
8 
I 2 IS M I 
t 
i. 
.mis 
^^  I I I ; 
I 
$ * 
3 
as K '^ 
• • • 
ot 
* 
I 
i 
s 
.5.isi!:l?lli!f 1 
8 s l i l l s s - . a * " 
8 » i I J . 11 ^ i . a 
i • l l ^ f | l | | s ^ s i n 
I 
iB " s l i it 1 • 1 # I 
His; 
I ^  5 l | 5 l a 
1 
is 
e 
a 1 
I 
M 1^ 
x U 
! 
4> I 
f4 
O 
•4 
o. d 
H O 
3 
S3 
• « 
ff S K% 
I 
I 
1 
H 
S 
earn 
t 1 1 
• 
s 
1 
• 
n 
1! 
*a 
ft 
I 
Ci 
o ^ 
I 
CO 1 5 CM 
o 
© g o 
Oi 0» Ai I 
to UP\ 
• • • 
• - C4 r» 
O 
?« 
3 
fU 
» 
' 5 
p 
° S 
S 
(1^ 
P 
m 
• • i«% 
o ««« 
i4> e 
« 
in 
-T" I 
vs 
i 
I f 
^8 1 
I I 
8 
B « 
•ft 
x J 
H 
H 
i 
2 
f 
4* 
IS 
m !2! 
fg *^  
«M 8 •fS 
1 
1 
! 
p 
! ts 
< 
p Q o e o o 
^ in w O •• •• 
f« ifi 
I* 
m p^ o (^ OS ^ m m (^ ^ 
r» 
US « a i£i 
1 
0 O 
% 8 
O H O 
e 4* # P III** g5 v l 
* 
Q 
s 
61 
e 
1 
o Ph: 
• 
e 
0 
• 
1 
it 
i 
m {» 
O 9 
aii 
s s 
0 IS ^  i o f 
Sig J8 *^  S I 
• • 
1 
• 
CS O 
w # r* 
« 4» # N 
ttai 
• 
t 
i 
«> 
(V* 
(A 
i 
s I 
UN S *f\ R 
>» ^  g & S 
1 
4* 
§ 
% 
I 
§ 
4* 
O 
I 
I • 
© P 
1 . lis 
0 J . . « 
« M Jo @ «» t 
-•I 1 I ^ • 
21 ills 
e 
« 
£Q CB 
I 
%4 
I 
E 
I 
ii • • • • »|N M& e » 
i 
t 
e» 
as. 
« % 
H 
H! 
H 
I 
% 
1 
o 
4» 
Jl 
I 
4* 
I i I 
m 
A 
I » 
ill 
p 
O 
i 
f 
« 
8 
• Z 
mi « 
t t 
ft:; ff 
2 
e 
4» 
1 « I 
M 
•<4 
^ ^ '"FT 
?9 
* 
I 8 •i4 
6 
t 
5 
I 
^ 
<VI ni 
«* 
W <v 
I 
11 
€> IS 
W 
I 
C5 %4 
«4 
I 
s 
U «\ ^ vs 
^ ^ '9 
0 
^ 
t 
t 
I i 
IS; 
8 
S ^ H 
«$ 9 
I 
A • 
« « * « • O «• (V {TV 
(V (V ru CM 
tV U 
1 
i 
t 
^ 
It-
I * 
t i 
4» 
mi 
11 • 
9 
i •i^  * 
# • n • 
! i 
e 
Ml t * 
• US 
9 
^ 
2 «« 
• 
9 t 
4» 
I t 
I 
4 
o 
111 ! 111 
i 8 
it 
I B 
lit 
0 
t I 
I I 
& 
?y 
t ^ 
) • f• S« Mw^t "AimXf«l« of CairboaEylie Aeld* and $8t«r9*^« 
ClM^ttr 17, ST2 (19«9)» 
2. c* B» ?^d«re99k, Citroa Bel, i*eeliiiol«t ^ 203 Ct<^)* 
hBibomtQXv li^thoAB^t fM.H*mk%h mttion, w. B, Bma&^ 
llaifotl C«l£l8»r, Iiifl., Bwr TsrtCt l i t (1967)* 
6* H. t^indicia., **fiui Htrok laits*". liBtli M i t l o s , mt^k 
m/i QtmpmBft too, Eahvagr* H» ^, , ^.S^A, ( l ^ € ) , 
Soetraad Companjrt lio&iloa, (1962). 
6* F» U, iBii«XI ana 8« T* ^ le l l , "C934>ila«tvia HetlioSs 
of AjQAl^ vis"! ?iiii« ^ditiaa, ToJl« I I I , !>• fas HostfsiiA 
Coopii&jrt liOnaoBt {f^S3)« 
9. i« Si^gla, "vi2«a«itatitm Orgaale iiHaXyaift via Ftm<s« 
tionaX Grsttpa*** fhlf<d ?4itlaa, ^olm i^llay aaA seaia« 
Hw tOf%, (1963), 
^D 
E t U . nm Toi*, 55 {t9«8)« 
11 • F* fmtgXt "^iipot fo«t« In OrgKkte .%ii«}Lyel«" t @«vi^tli 
fa, 1. SsvilEi* '^-ho^m9tn9 Orgaaie 4»ft2jfrU'% l»«r« X, 
i^X«ar titt«r«ei^io«t Ii0{iiaii« (1970). 
11 , H« K« Hft^ of>9t H. 3 . Barlli «BS C , H* LoofaimLUrt Anal, 
Gh»K,t 5 i , 345 a (<%J) . 
U» M« ^iMralai., C«r«9it7i:l«» 2* ^^^ (1979)* Cham* AhmTm^^ 
3 1 , H§$61 h (198©). 
15* H« H»90isii taad E« §iardi]iit Aa«l« 0lito* 40l«» jJJ^» 
32<? (1980). ChM. 4fe»tr«., ^gi, 195747 • (1980), 
16* 0. fuxlili m& E* H«rina«itiii, Bloi^iB* i« t ^^ §£1* 448 
(1955). 
17* B. A)itt«fliolt saA !• s^nriagel, A?^* Fhaf&«» ^|£g, 
S85 (1975). 
IB. W* ! • Poo and 8. ?• Barr»ntlB»9 ^« ikgriem fd. Cli«ft«, 
i l , 983 (19fi6). Aaia. A^*y».» Mt 2760 (1970). 
19. H, EljIcffiiaiY, CUaloa. CIIIA, &«!&« ^ , 79 (1959). 
Aaal, Afestni., Jj|t ^484 (1970). 
ao« J*» B, F^mxvior Mid h^ 1 . TidmunrttRf Ama. Chiia. 
Acta, 55» 387 (1971). ARSSI. Abstrs. , £ 1 , 4595 
(1971). 
k-u 
2Z, K« hemg aad H 
Anal* Abstra* 
21. &, B, €Xark, #• Agrt©« ?d. Cli«6,» |S^, 721 ( m s ) . 
aal, Abstrs,, ^ , 304 (19t5)» 
Long, ^, a^ aaX* C^^^t ,^6Q. 8 (197?). 
li, 190 (t973)t 
liangt J . eJsfoemtsg,, *^, 290 (1972)* 
jgi, 541 (1975). 
24, Bfittitfi s t a n a a ^ i I n s t l t u t l ^ , Si 770t Part 7, 3 
(1976) • Anal, / Iwt ra , , Jft, 1F a? (1976). 
25, ?• a» FolOooAak, H, iDliaaaa aaS W. ?»t©p, iharsaald, 
31» 548 (1976). Aa«l, \betP«,, J£ , 3 B 77 (1977). 
26, S, OlicsaiPii H* Iltada, ?t, l i r a ai^ II. Ogatat AnaX* '"IIIKS., 
i £ , 1494 (1977). 
^7« H« S, Eatbore» H, i« liklitar anA e» E. .Sbana, Analyst 
Ciiimd«ia), 10^,. 217 (t^JO). 
28« H. S* Eatli^ra, M* H. iilditar and B. I* SQiamcia* ^naX. 
Olila, / e U , iiX» 407 (1980). 
29. B« S, Batlidra» i* ^faJtes^ afid S« K. Sliama, AnitaXi 
Bi SMm., 2a» ^25 (1980), 
30. H, S. ia1ih03E«, K. H, jUmtar euS S* K. Sliawsa, lllefo-
ei^®* i,, (1980) (IB Fraaa). 
31. H* a« Ea%ltor9» 8* K« Skaxttat K» mmmei msA li . Baharl, 
Aimali Ci CIil*., 2£i 425 (1982). 
52. C, A. StF*aU aaa F . F, Airtrallt "fJia Ajial^rtleal 
ChaeiBtry of Hltvogaa anfi i t a Compounda"* Part Z» 
?oliima 28, Jofea Wiiay aad SiH%a« Mm t^Tkp 293 (1970)» 
33* a, Saefii, i» i, Kwfsman, A* A, Cez^ emav and ^. »^ 
Hartia, iaaX, Cli^., ;^, 529 (f9S@)« 
34, ^. i . Baastiiii Sfia I . B. fa2.l>ot, **& 0iad« to Fi l ter 
?at>er mn& QmXli&X&we f9w^9r Ctumtt&togimpliar*' • S« !•«•« 
Angel ci&^  C(»a£»ftiif 2»td»» hmiAsmt 65 (tf5S)* 
35» J* ClBirRO«k, Klfskfoehis, Aetai 1 , t<?6 (1966). / aa l , 
ib»tr«,, l i , 4041 (nm), 
36, J« ?• lUmat* S* Q» Hiijtabii s»a ?• S, ftiiad, <£« faaXarsl. 
CiwiB*, |2S» ^ ^ (1976). An«I, Afe»tr»., ^ , 6 C 37 
(1976), 
57. H, ?, Street, feresale set . e^e. ^ . , ^ MS (196?). 
A»al. ifeetre., Ifi, 1187 (1963). 
36. 1* L, Ptusleip flt»d 0. s«rresiB« Ccwpt* HenA.* £|£t 
3532 (1163)* kntH* i l e t r e . , 11» aso (1964), 
39* H, Onaoer asid C, T, fedarorftt 09i(t?t. Hend, AdoS. 
BuiiEsre Se i , , XI, 591 (1961). diaa, .^baitre,, 5X« 
1505 i (1962), 
40. ?* S^ith f^ B. Sfrieeterebaehy Bftture, I74. 466 
(1954). CMeai. Alietre,, i | , 6044 H (1955). 
41. !^ # Irsyeamrelm mad H, §ie»ier}^, «^ , dureseteg. 1t^« 
95 (1974). iaa l . Abetre., J | , 6 » 136 (1975). 
42. a, J^eiE im6 4, tStierEta^  ^Uss^ Bool;: df Cluresiatogri^ by*'g 
Vftl, I , fhif« Printing, CEC freae, ia9Cl, Qmm^oA 
Pariaraaf Cl«iKilaiidl, Ohio 44126, 1%B,A,, 369 (1976). 
^ , 42 E (1972). 
22, 5^ 3 (1974), 
4§« ;^ » iCrajaiiovs)!! and i, j^arvlia, Csar, foi^* M*, ^« 
39 (1^73). 
973 (1<I82), 
47* tU S. E«thor»» S* R* Slmzmm imA E« SusidEl, kml* 
h«tf,, 14(A1fi^, 1527 (1981). 
4S« H« B» aathorVf 1« Prakaili msA B, E« Hao, taflian J^ . 
?aelmol., i i , 1 (1977). 
49. ^. OorUchf ^aosytk. Saalc, IJidv. JagiaX* Sar, Esuk» 
Cham, (?alaa«), g» 145 (1^61). 
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A Mw mtmm FOE fit siisifi?f ^^m mmtftm 
Tbar9 luis bom a groving intftxust la %hm 6«tooti<»i 
8SK1 dtterminatioa of org«ai« aelds dt^)* Amoiigflt rsHous 
mntlioAa a8«d for tMa |nirpoaa» aoloiiaotvia aatlioAa avt 
wimplM and laoxpaaalTa. Aeatle aalqrArida ia praaonea of 
tortlaiy asilaaa hae booa aaad for tha dattatioa mn& Aatar* 
miaatiOB of earboxarlle aeido C5-8}« aatliora at al (6) 
hanra raportad that Ae^ O la praaa&ea af p«-Ai8iat]]i3rItt8iBa* 
banaalAahyda aan 1)9 uoad aa a looatloa o^ant for aalda on 
paper cAuromatograaa and TLC platea. 
It baa aov httaik fouad la oar lal»oratory that Ae^ O 
ia preeenea of a oarboayl aompoaad alao glToa ooloar vlth 
soma organic aeldt and tha aolaar roaatloa has a good 
aaalytieal potontial* 7harafor»i this raastloa hae hemt 
stadiad la dotall and the reaoXte ohtalnad »r9 desorihed 
In thia Chapter, 
ti 1 
Agparattt»t 
An Alit2d.iiliiia iitatlag Itloek that tme ii«at«a vlth & 
»pl3*lt Jjmp or m temiNiratartt eoiitsi>lX»A «I«otxlfi maiitlA 
to oaiatalii 16$ *, 2^Q vat iui«4. 
Hgag^ti ana Ch>nloal»i 
hH ehesBloala and rtagantB us«d ymt9 of imalirtleal 
gr«a»* Aqu»mts or athfoioXle ooltttioiie {H) of aeido vero 
tiMfl* 2n oaoo i t vae not poaolbXt to prapas« 1;^  aolatloiit 
loea than 1^  oolutioa vaa preparad* 
C&) Dataetloi^t Taat subataaeo eolation (2 to ? dropa) and 
•qnaX •oluaa of oartoonsrl ooaipoitad aoXution (1 '} wart 
talcaa into a aioro taot«>tubo and oraiioratad to dx7nasa« 
oooXad to room tonparatora (2$^C)| 1 to 2 dropa of Ao^ O 
VBV add ad and thta tlia eoatanta of tho teat^tu^ vw 
haat^ in tlia AlisBinittB haatiag blook for 5 aimitao. 
?}ia eolour thua darelopad vaa reeordad. 
tha help of a nloro pipatta a laioim Toloma of tlia tavt 
aolutioa vaa takan into tha oiero tast^tulia moA tlia 
eoloitr vmm &mml»p9A W ^« prQc^wm giwwm mh&r9» Tim 
l a f gf»yimE ^tlitaaicf i A fmaim W93Mm of th« t«et 
ttmm miA tli« iat«rf«viae wibstimiM eolittiinift snA 2 to ^ 
ds^pe of sa •ti&BUdlie aolmtida (tfi) ef mmiXlin mtti 
%9k$m. iato a miem teat-tulHiy e^apojratei to dzyaoas aa4 
lk« <^loiir vitli 402® v<A dovolofoA ^ tlio abovo pfoooftax i^ 
W Bthgyjoiir of Kiaoe31aaoot» Goa^^waiif fkm followlae 
oxgaale ooapgnaAa ««f« tootod 1^ the f«i^a«iiod Fft»-* 
e<^ u^PO aai WSTO foiuia iM»t to iatorfofo witlt tlie tool* 
imlj^ aat kid.lim§ iljiothylsniiaoy dlp2iei^litsiso» e^tolttitiao, 
ttittbjrlB&i&o a»& tiiamtl^laaiiie* 
l^^ y^ ffts AeotaniSti %eaatt33i4« aaS saXioi'lamUo* 
Aleetiolat Bu^aoel, «thiia9l.« motbaaoH aai i^ i^ paaol* 
Cay^HYiyatitat aiiteoeo« laotooo sad eaoroao* 
lttt«g^t It^SJTontato. 
ithogQt Btlitr* 
ll®torocyelAe Saaooi la&olt aad pyriSlao* 
Hytysoarfegae m& thoiy pogivatlirooi Beaa«»«» earboa t«t«i« 
(&Iorid«t 8lil07ol}ftsJsaao stai alts^biiafiiao. 
p^nitwophmml, oxiiiot ph0tmX tad ree^ifeliKil* 
jg^lfi Ismmixm ear^^^to, wia^iii^a fofrngct*, soSlim 
tsit^t a4»^ ia& esi3*l>miat«, m&ivm tuvmmte mA m^tmt 
Tim ftfUmtiMg em&pmxAB W0x« HXMI t««ti»i hf tlis 9x%i«> 
eediuftt mmi ir@v» found to iatorfox*8 with tlm t ds t . fh« eolmir 
i#fea4if«d i s ^veii i a paiftat^MS* 
BilMlttmi (2>T)t py»&i8 CB3r)t SOAias Qitx«t9 (M)t 
tliloiuro& (T) and i&rta (l>f)* 
?h« eolQvur deveXoptt and th« Imtmr Usdt of Idmati-
flestloa of 99WB aeids av« i^Tta la tabl* XT. Soa« of tb« 
aeiae, ••g. adipie, l i^iole, einamlOt l*oy«tia«» formle» 
glKtanio, glyoxylie, XaetiOy l*lyoiii«t maXoalOt aiootlalo, 
a-aitrebeasoley oxalic, phthalio, suoeiaio saA tirle do aot 
glv^ e colour vith thoso rtagoato* A fifv aeido, ••§• acetie» 
slaalno, arglnlao HCl, aaeorMo, l-eoparllOt oyotoiao HCl, 
fvamriCf gallie, gltttafle» sttaie, p^altrobeaaoie, pynnrle 
aiid smllei^lie giro light broim aad light f^oUoir colours 
irith tteoBo r«(if«at8» 
A comparisoa of roonlto of the d«fTelop«d proeeduro 
aad tho roportod methods la ^T«a ia tablt T. fh9 roaolta 
of dataotloa of c<-»ketogltttario acid ia proaaaeo of oona 
iatorforlng aubataaeoB are glTta ia tabla ?1* 
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Th# rmmltn T.mr&^ in tefeU* I? eli» th«| m^ la 
p3f«»i>tr.o« of earbonyl eoepmuide i s m gQ^-v»m9i^ fot tim 
dottetloB 0f ocgsAlQ &(}i<l8* i^ 02^ *^^ ^ ^^' htppnT&e meii 
(5 jig); /ie23-iU^ for oxala&o«tie (5 pc)> eitf lo C@ pg)f mA 
hlppufl© aoids (5 »«)i ^020-SA foro6-ie»toglttte»le (10 pg)t 
oimloaeotie (10 m), e i tn« (to pg)» baxMturle (10 pg) 
ana bipmrlo aolda (5 IB«1| AO^O-CA only f&r bayfeltusflc s«l« 
(5 log) I A02^ *-HBA foroC «»k:eitOil.atariQ (6 pg), oxaloaeutlc 
(7 p«)f bayfeltttrie (7 ii«) aai hip|««le aeiae <8 pg) ani 
Ao^ O'VA SoToC -k«t9glttt«fle (S ]tic)« 9xal0fio«tie (9 pg)t 
hippurie (6 ng), mtlpiiatsio (18 ]ftg) asd ,.:Isrol!i« (18 pg) omi 
twi U8«HI as y«ag»nt». ?he etqusatliil of^t?* of th« ov«r a l l 
ana3ytle<id potetj-tial of tlie carbo«yl *s<«ai?o«iMl8 1© tl» 
folXoviiig} 
?A > BBA > AP > Sil > CA >BA 
flBis Ac^ ^^  ia pTemne9 of VA eim be uettd for sensltiirv 
dttfietlosi. ?h0 X»«i« «t& l^« oos'boiijrl e&»9QimA«« BA m\li CA 
vhiflb ax« proB0 to oxidise to aeido, are !««• e^iftitiTO 
irhllt the more stable eerltoti^l eompotmS^ t A^ m^tid MBA ^hX&i 
Eire eolidtt are Ksot'o seneltlire to t&ie colour -mactiaiitt 
Henee i t eeesia that the oerbonirX group takee part in t&e 
Qoioar reaotion. 
." n 
th» mmpwtm^'W result• of &lfi9imx^ t«etff suafta* 
vlstmA in tiil»i9 ? shoir that the tefft VOB&WP atudy i s a 
•&£i9l9t tttid^itiToeally ••»fttiT« and •tl»<itl'f« for the 
qvaUtative luiftljrals &t ei^ gwuio eeias, TttliXe T2 flhovt 
t2iet l«HU^ftrti«i gltttariOt g3Mtagsi« smi^ pfwwrtn «eld»» 
aXeitlat ttiiA BS& do i^t gire aajr colour msA do iK>t Istofw 
fei« in tito dotootlon of oC -liotogltttBrlo aoid« Tliorofoi^, 
ft poooiM^ tto«* of the te«t for the deteotioii mxi- detofusl* 
notion of koto aoidt ia 1»Zood lo suggested* 
a 
U 0. B* T«iA«r«eok, Cltnui S«i« T««iia9l^» JU ^^ (1977)* 
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(19€6). 
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(I^oaAim), ji£&« ^17 (1980), 
! 1 , x« j&, FiAftT, "Offmiio (;iMKi«ti3r'*ff s i x ^ Miticmt 
IiOiiiBM Qmmjf MMtwtL^ Loisaott* JU ^iO (1973)* 
fiJ^TM * ill 
A IIW SFECf80l»HOTOIIf^ P^aiO MffBOS FOE 
fHB BftBir4liAff0I OF CITEIC A0IB M llAfll 
Citf le sold i» a amttti^Ujr oeei»nriiii; 8a1^8t«s«« vlii«fe 
eomli f i M i t « mif is Myfaee wat«r fro© frait«» pJlaiitSt 
a«eeylng anii&iiXs, 0te« For t!i« aoaitorl»K of r i v t r vsttr 
tli«?e ! • a ts«i#d to i«v«loi^ oefir» sim^l* mA lii«3sp«&8ive 
iiotli^e for th9 dotoetioBf d«t«mlaatloa aiiA oopai^ioa of 
ovgoBie ftei4»* Booentlf t in 9Wt labor»toxy ft soiMi&tlvo «ad 
eoXoQtivo Qp&% toot for tho fiotoetlon of o(»30 oarbosyHe 
ool^e him hemn d«TolopoA ( t»2) , fho ^ o t tost io ^aeod on 
tho eoX^uf ?«&otioii of oitrio aetd with aeotio arO^rldo 
la pro8»ao« of eodiua fotsioto. fho Xovor l i o i t of iio8tl-> 
fiootioB iB 20 jog at 161 i» 2^6* ^ o roootlon io wi% •ofjr 
eonvon&oitt for tto dotoftii^otioa of eitxlo oeia in v&toro 
dtao to tho usogo of ikigli tostpw t^ttas^ (165^0) for oolottr 
aotroIopiiHit* 0itr&o aoii aioo fivoe rod oolour oa lioatiae 
vltb aootio aahy^rldo la preaeaoo of m^ixm fozsato taaA 
oarlxmyX eompoasfia (Olui^tor X I ) . fhio roaotloa eaia bo i^ iooA 
for tho 6^ootro|ihQtO!Qetr&o dotorsitiatioa of o i t r io aoid im 
vatora at 69^6. flio optimoa eoaditioae and other a n a l ^ i * 
oal parsiotora of tlio ooloar r®aetioit aro doaeriteod la this 
Chi^tor, 
4u 
Banseli ana Loali B|»«etv«9tie • 20 mA Sp#«ti^aio •TIC 
•Iittetfoplioto@«t«r», Cttrl ^«iA8 ^cim F^| SpeisoX mA te8p««-
FftttiFo oiiiitreXl«4 0l«etno 9V«a »ai vattr bath V»IP« UMA. 
Saa^af ana ghaaiealai 
• • • • • • • • ^ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ^ 
Aeatie im^failda C 98'^ ) aad aoetophaaoiMi (99 ) of 
aaaljrtiMd grafla fwom W& {India) vara uaaA* LIX other 
raagasta uaad vaxw nXm of analytie^ gi^a* 
otandax^ a aqttaoaa aitria eeld aalution mx& aodltn tot^ 
»ttta (6 ^ ) eolutiatt vera takaai in a »iarobaaica?p 
•va^ratad ta dxTnaaa oa vatar tHitlt asi tliaa i t VB« 
flAoaA iR «B avaa at 100 j;; 9^ C far § mi««ta« for ooep-
lata rastoraX of iMii«tar«« tkm ooloar iraa daraXopad bjr 
baating tiM ooataoto vitii aeatie aal^rida (US mX) mA 
3eatd|iliai»»ia (0.6 aX) at 65 4 2^ for l<l lainiitaa. fha 
eoXourad aoXutioa ae abtainad vaa aada i;^o 5 isl vl$h 
aeatio ms^ ijdrlda tmfi Xta ataoxlianaa vaa raoorfiai at 
510 ns agaiaat bXai^  ooBtaXnii^ aeetio anbjrdrida, 
aaatophaaoaa and aodii» forsata, fha a^ 8;>r%anea m&Xaafi 
4 ' 
e i t n e aeid, 
(Hi) B»t«>ailttatioa of Citric Aci^ la Aeidio. Memle ana 
Sallaa ¥fttgrBi A \samm Yolime of mratlwtle MKiploa of 
vator eontaialag el t r le sold aloag vlt l i soditta fon&ato 
aaA latarfwrlflg suliatitaoo vae taleoa la a alefot>e«l»rt 
SxloA asd thaa tha ooloitr voo davalopod wltk aootie 
aaSigrdrlda wA aeatopHoaoaa ligr tlie abora proeadura* Tlia 
aolatioa vaa aado apto 5 aX vltli aeatle aataardrlda and 
al»80X*liaBea vaa T^OOXABA at 510 sffi agadaat a Maak oo»» 
talalng aeatle aahydrlda, aeatophoiumat todlaa formate 
aad Interfarlag autittsaea* 
Attsox^tioa sfMietra of %lm eoleur^d sdlmtiloii foimsA 
bj hefttlag eitrlQ aeid« ae«tie aaliydrid*, aettophftiioiii aad 
nodltan foi%at« ii^ e & inroad paalc idtli X^ ^^  at 510 mt 
(flgtMTa t ) . 
Iffaet of faapTatayi 
flw al^ aorbaaeo ineraaata with taapafalmTa from 0 to 
60^0* It raoialxui ooaata&t froa 60 to 80^ C and tbes fe l l s 
gx^tiallj (Figura 2}» 
l?ffaol of fiaia of Eaatiagi 
19m abaorl^ Bsea laoraaaaa irlth tl»a of haating at 
65 ^ 2^ C, It raaeliea to a siazloiai in IS oUnttaa mat than 
faXlB aXovljr (Fliinw 3)« 
Effect of Oonoaatyatioit of Aoatio Aahydgiaat 
There la i^ appreolabla ehaaga la abaorlienee iritli 
e^BOatttratioii of aoetio aalqpifiaa froa 0.5 to 2*5 sX paif 
5 al (Figure 4)» 
Bffeet of Coaeatityatioa of Acatophaaonat 
fhera la no appraoia^bla ehaaga in abaorbfiaea vltii 
^ J 
eQBfs«Btr»tiea of aevtopiitiios* ttim 0*2 to 1*0 ml p«r 5 ml 
(Figor* 5). 
fli» ab«er1>a»e« inervftSDB irlth tli« ooneentvmtlon ef 
soAlwt foffaa%«r f«m 2 to 6 og per 5 mX aaa th«iPe la aegll*-
£lbX« ehaagc fitm 6 to 10 af CFlgur* 6), 
gtstiility of CeXotty at Rooa teapTfttiigt (27^C>t 
There ie no d&a&so la aliaoz^ bsno* iii 50 idjmtts miA 
It deeresiB«» elovly la tlio sdxt oae and a half hours 
(Figaro 7), 
Tim aliaorbaeoe of tfao ooloar iorolopoA dopoado upon 
th« BOlTo&t uaod (Flguro 1) l»o« a^ i^ sr^ aneo ia higliar vhoii 
aeetie ashydrldo ia uoed as a eolvoi^ thtm thai nhoii aeato* 
pheaoiio la uaod* 
7h« eoloiir reactloii mtiar atudy fellova B««r-4i8al)«rt*8 
lair In the range 10«80 )ig (Flgore 8) , 
To ealoulate the Standard Devlatloa ia^) and oo^effl-
J J 
ei9iit of TajrlatioA (C,7«)/lUiIatlT« stan&ara d«Tlfttlos, tlM 
(3i| » )tt) -^ (xg > yi) • *« 
S - 1 
W « f • 
cr- X 100 
(1) 
(2) 
«li#r« x^t Xg' *** * &«tt»ir»tf iralu«8 
EemiXtc o^ AlDftA are i^na in t«bl« ?IX« 
0.5 
0.4 -
( a ) C T ( 1 0 0>ug),Ac20 (1ml ) , AP lO.Sml ) , 
SF {5m9) ,heated at 6 0 C fo r !5 minute 
and t o t a l volume ( 5 m l ) m a k e u p w i t h A c 2 0 . 
(b )CT (lOOyug), AC2O ( t m l ) , A P { 0 . 5 m l ) , 
SF l Smq) ,hea ted at 60°C for 15 minute 
and to ta l volume (5m l )make up with AP, 
(c ) CT (4 00>ug), AC2O (1 m l ) , A P ( 0 . 5 m l ) , 
heated at 60°C for 15 minute and to ta l 
volume ( 5 ml I make up with AC2O. 
( d )CT (lOOAig ) S F ( AOmgJ, 
AC2O ( 5 m l ) heated at lOO't for 
to minute and t o ta l volumedOml 
makeup with AcpO. 
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FIG. 1 ABSORPTION SPECTRA OF THE COLOUR REACTION 
OF CITRIC ACID IN THE PRESENCE OF 
DIFFERENT REACTANTS 
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CTn00>iS) ,Ac20(1 .5ml) , 
A P ( 0 . 6 f n l ) , S F ( 6 m g ) , 
heated at different temperature 
for 15 minute and total volume 
( Sml ) make up with Ac20 
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FIG. 2 EFFECT OF TEMPERATURE 
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fim @d®ttr asS t a s t t ("5) ©f satttral wmt»y« iepisA 
911 tli« te«p#3^tii3*9, tts di»«d4.ir#d gasfts t<iiif%9iidi93Eiil#, 
et^lMiseteBy eliloFlSeSy MLimttSt fMespbates &M onX^mtes 
'Hie t^t^ ipmima, tiottOB^ tairLroiiiiii; sQllSt gemMm^ wmll 
mms etmd&^^M In drisldss imtmv i s ai^anie (0*05)« ^xy--
Uiita C0.000^)» elilo£ld98 C3!>0«0) eopptr CUO)t fXadtlfi« 
C0«7)t lieE»8taplioapbati (3*1) t iron (0*3) t I«@A (0*1) • 
;jhate« (?•§)# ^ljBOTflml^9 (^•0)» s*98i&iiiil aliatiniim 
C0«5)t MlAsilim iG.mi)§ wtemttiwa (t«0)t @u3.pli&t«« (|C^*0)y 
siBQ CS*0) vte* fltev«fiir«« tk«]*« i s a »««€ to inrelep m 
imtlmA iMiSi eaa !» us«S £OF the i«t«r®iiiati@a 9f fdtrie 
e.eid lit pf«»eiie« of sal>«lws@«« m<iiitioi!»«l mMmt* 
I t i s laioim (1) that cdtue aoid giiree reS eolotuf 
OS liftating with meetie asl^fdride Im fresensfl of t e r t l a ^ 
Bmlnm miM %lmir ealte* fha rtaotioii time ba@ii t i t i i iaei 
for the ietex^iiation of eitflo aeii in dlffei^Rt iimiflos* 
C3 
y»& eoldtii* o» h«ftting iritli aerllii fiiili^^i^a<i l a pf«0«iiec 
of aodiuBi fommt9p m&lvm «e«tat« «te« I n t ide nftMf 
£i«atliig at a iilglicr t^.pti«tiir« Ca%o^ « 165^0} i s rvtoisreA 
td |i3:i>itie« tli.« eolour* lav i t toe tieea fount t M t tl&t 
QOliiii]* mm h9 ^v9dVLWi& &t .XmmF t«ip«r&t&s« C €$^ @) »»9l 
@^&8itivttr 0 ^ ^ r»i8«d ^ aSAi^ g mvtnpimmm i a tlis 
a%aive m&etiofi idictiirfl (Fipyptr f)« fiiie atv ptoeeAwem 
eaa tie ms#A for spmtv&ph&tem^vie a«t«i»iii&tifiB of e i t r ie 
aisii &t 5tO urn in water Cf«l»l« TXX}« (lfie& ifesolts ^ui h» 
oMaiaeA Is^ heetlug I0-@Q )Big of e i t r le aeiA vitiL U$ ml of 
moetie enl^xldet 0*i MX of aeetoplieBOfiet 6 mg of soAi^ m 
fowste »t 65 t, 2®e for 15 sdaiitee (FigojNiB a-85, fe^le 
f l l i^oire ttimt %hm 8peet'fOp^ot(»etfle proeeAttfe tiader 
ettiAy i s rsfroiaoi^le. I t mm lie uei^ for o i t i l e eoid i a 
preteeaee of aeetiOt aleaiitMy aeeorMOf fonaiOt gi3ri^ .iie» 
oC*l»togIiitiirlet ojceOiOi oxft3^aoetie aaS tertazle laeide* 
So^ jmre ea^ ae dejttro@e« iaotoee @aA mmltoee So aot iatei^» 
fere (fable f i l l ) . Table I I 82idire tiiat soot of tlie 
AttamXrwA eabetaaees genvpallsr preeeat i a water Ao aot 
iaterfere, fiowerer, ferreme eulphetot eoAiiw aitrate eaA 
eoAiOB tMoealptete interfere ^riotuiljr as the error i a 
tbeir preeesee is 30 to 40^« T^ le 1 eiaows that tbe 
eeqa^Boe of eeaM.tiirit3r of the prooeAare for Aiffereat 
aoiAs i s so foUovs 
0 
t»u»»«oonitie > el»»«ooiil.tie y eltrle ^ tartarle y naIoiil« 
Bias th9 s«tiioA eaa eJLm b« asad for t&t (l«t«rsilfiatioa of 
oi»-«««Eiitle fuiS tfmiui-»««<»ii%i<i aeids. A e<»]pazmtlf« 
vttiSjr ot tiMi spootvo^^toaotxle ootli^s sevvllateXt for tli« 
dotondimtioa of oitxlo lusiA ia dlffoymii sstoilaJUi sltovs 
tlwt tho ^roooAt @«%boi i s half ao Boai^tiiro mm that of 
Saffran'a (5) vlille i t la aight tiatas tmA ona mid a half 
tioaa aora aanaitiva tluui Sartfo]<d*a (§) aad miaiMa*a (4) 
nwttiodt irai^^etiTaif (faMaa l*XX), tha raaulta dieottaaai 
ahofa aoggaat tha poasilila uaa of tha i^tli^ for tlia datar* 
sination of oitrio aeid i s natural «atar« ia tiia 3Ahora-
toxlaa vt&ara eoatJLy anA Mifliiatleatad iaatyimaBta ara not 
srailahla. 
I * F« ?«i«l» "Spot f«st« in OrgsBle Aaolysls'*, Stnnlik 
(1966). 
(Loniea), jjQit ^^7 (1980}. 
3 , K» ?• Yosaaya* "CteBlttiy &t Water K ^ Ulembioloir" f 
sniHKlaii M l t i o a , Hir :>tt%31«ii«»i, lioaeovr 146 (1981). 
4« S« K« Slw«na.y *e9liafia«tvle Dataetioa «id Dttafmiaaiimi 
of Bmm 0«|piiie &6i6a aaft tHais* @«Xta**t '^*^* t i ^ t l t * 
4*ll*tl*f AUgafli, kpni (19B2)» 
S« K* Saffran aaft 0* ?• Baaataatt ^« BiaX* 01iaii«f I7S. 
849 (1948). 
$• C« &• RarlfOTd, Anal, {%«»•• J i , 426 (I962}« 
P4PBa 0Ea«IAfO0aAPHfC StOUISS OF 
s O 
Ba^r &h3pomaA9&m^h9r (1«2y9) lias «i«»2j %mm lunt 
tow titm mspmtutijsm 9f oxigmilo ««!,#•, f a^ i^w trnpt^smtwA 
gillie aeidf ffix^ffin, gnim»«t vas^iinst U3n»a« imitiMiiis* 
• te . hm9 'bumn u®«d f^ s* tl^ «»i>fii<fitii9ii of orKAnie aeiSt* 
Zt imm also ^«ei •ti^ivi thmt pmmf9 isxp'm^imfA with 
iaofisaitie »ftt»risl8, ifi&tiistie iaovginio ioa •a%li«ig«»i 
(9) wanA vatvif iiMiia^it sa&t* (6) biev« good oft|>a»a(6ioii 
90t«sti«X fojp sotai ioa*. &)«i«vor, « tmi ««uAi«« Gif« mado 
to oxpXovo t^ ie i it i l i tr of tlieoo pepofw foi* ox^ w&ie miA 
oaslf aio« For ojm^io* i^poro if^voiaatod with aiefcti 
aiyt&fOJiao C7) hssve 'bmn uood to oopAX*fito mssA iAontil^ 
oitxle Anfl aoimiio ooiSo ia Mologioal, egrotono* Pftpos*e 
ia^vosnot^ vit^ olMHio ^o^Moto (8) hisvo 1»omi imn6 to 
oo^avato taiii^iie aeiS BH^ phmmlB* 
la oar prtvioaa pal^ Meaticm (6) i t ham hemi showi 
tliat paporo inprogeaiod «it& oaieiiw earboasto aad eaXetuB 
aaXphato eaa h» uaoA for tho o^an^ioa of aotal iona* 
fhB aoparatioa i>ote»tia3» of thoao pi^ro for ofgaaio aoiAa 
imt aov IMOS tootod eaA tte roooito obtaiaod aro dooeribod 
ia thio Chapter* 
15 X 3»5 e«a ai^ glsB« ;Jar» of 20 x 5 e® ¥«P® u»et fei* 
clircBiat«srspl^» Philips X-wgr \mi% sua t®iii|i«i%l!ydP« 
eoatroXied ©ajietri© ov«ii w«re U0»« for X-y©y aniO^eis 
and hsatlag* 
All ok«8iieal@ u«9d ««r9 of miAlftieal gma«« 
Atuecme or titli&aolici solntioziii {%€) of actlAti W»T9 ueofl, 
l a om8« if was aot poseiblo to pr^pmro %i ooltt'lioiiff loss 
thBm 1« oolntiofi v»« prepar«d* 
(s) Proparatioa of iBprogaat^ f mgori• Fspor «trtf8 w«r» 
isprtgnato^ in 11 sodium e&r^tieto 8ol»tioii for 30 
soeoxiis* th» •xooBS roag«&t ITEB ronoved la^  pl&elug t^o 
s tr ips OTtr s f i l t e r puper ^e@t BM mllowlag to €^ 
St roos teiftpsfaturs* flm s tr ips wsro %hm& immsrseft 
in fM ealeitis nitrate solatiom* ^i« sjtesss solutiim 
vse Sr^isiid off sud the str ips were p l ae^ orer s 
f i l t e r paper sheet» di^ei at m&m ttmperattire @iii 
irasHeS irltli AistiUeS imter tiufee tines to r^on» the 
8 J 
exe988 r@ag9nt. ftm stripe vere ispregfiftt«i vttli 
ealidiiii eulpli&te Toy th9 sane proe&Aurt Isf using tM 
i^itffls &iilphmt9 8Glmti<m ia plu^d of ii@ii-affi esrfaoi^te* 
Cfe) Spottiag of Tcgt SoXatioai f««t soliiti©» woe e|Mitt@a 
Qn tilt pupAfB witii the b@ip of % fi»o eafiUM^. For 
tmiliiig meiSiy tli® froat Xisdt (IZ) aM tli« T^»r lissit 
(E?) w®r® a«a©ii.r«a» file If valiMs for tli@ eoiipmet epot 
w«r® emlealatei fraa tlie expremton givmi l»#l©ifi 
_- digtiaio» t r a v X l ^ 1^ ro^stancn 
K X • • mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmiimmmmmmmmmmmmmmmmmiimmmimm 
iietime* tvwr%ll9& ^t mlrmit frostt (10 en) 
Cc) Dftget^QB of Aciflfi Jioeati^ii immgrnB^B wer© pr©par@i 
by diesolvitig t m n^mamvm Tanstdate in tCN) isl of Hot 
Ai«liU9i vater (A)» t gm bx^s^pli^iiol hhm i& 100 ml 
of «tli»BOl. (B), 1 gm &i»l3fdrii& ia 100 ml of dis t lUsS 
Wfttor (0) t 1 pi eilTtr eitritto in fC^ lil of a i e t iUe i 
imt«r QOntad^Qg 4 to $ ml of aquooiie i^s^tiia Cl^ )« 
Eoagoiit (A) i^ as usod for galHo, M^pifle, oimloaeotie 
@aS phthallei 2«agoBt (B) urns uood for ^fi-aooiiitlo« 
tri]i»»&eosiitiGt Mipio, liarbit^riOf bo'msoie, oia&fssie* 
d t n o i fiMiiriOt tri-fi»diiia mlt of leoeitrie* 
oC-ketogltttariOt tialtio, aalio^ m l^oMOt nieotiiilOi 
a-nitro^tfiSoiOf f^aitrofeofisoiOc 02mlio» %miMOf s&li«* 
Of l i e I ttneeiBio, omlplmaie mM tetrtmrioi rtagest (o) 
J 'J 
ira« used for ^@i!lii9, argialBo HCI, X<-<syftl»e» glatsh-
mie mxi& glycine; &nd reagent (P) wae U0«d for ascerbiCt 
X-^Rpartle and urle so ld i . 
(«5) gftgaratloti Proce<iare» A biaaiy ejmtaetie siixtu?© of 
the aoido waa opottad oa a a t r ip a@ alcove* i t WBS 
tievalopa*! aaS thea dataetad, 
(a) ^raparatioti of SacgXaa for I*>ray Aj&alyeioi Calcltaa 
fsarbonata iraa prepai^aS by mixing II! aqutoua aolationa 
of BQ&i^m earbosata (250 ml) a&d eaXeims n i t ra ta 
C^^ Esl), fh« precipitate so formed was eentrlfugad, 
waahad witK dia t iUed vater 0sa& dried a t roost tempera* 
ture* Similarly ealeiua sulphate iras made by mixing 
aoditsfi ^dphate ana ealcduis n i t r a t e eolutiona* CaX-
eiuB earboaate or ealeiuo aalphate ©o obtained ime 
treated vi th 100 ml of IK aqueous c i t r i c acifl or 
oxalic acid. The precipi tate obtained af ter t h i s 
treatment iras centnfuged» waatied and dried at room 
temperature* Then X-ray pattern of these samples vera 
taken by the poiraer method* 
A l i«t 9t pQmthX* iNi9«itttioii0 9^4m§ with i f vaJUt** 
Qttt« asiS #saeli» nOplMit^  as>* givi^i IB faKLtsIIf a»i Wt 
r*«p«9tl,ir«]^, 3<»Hi of tilt imp9r%tmt mpmnM^m vlilfl^ 
li«v» hmn «oiil«v«€ MH i^PSA la falia l?I * K«>iwgr Aats 
oHainai for ^smtiwtla ealeljaBi eai^«}ii«l« ttsatei vitli 
eitrie aeid aaA oicaXia aeiAf aaXaim aul^tata tvaatad 
with el%Fie aeid aiiA oxalJla seiA aam yaoof^ai ia fablM 
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S*ii»lt»TO 
llteoits 9%tRtB»A (1 i^i3#«. XU^mt) tS^mt timM pi^ iPV 
l»f3ni^«l«i with m3Mmik e«f%»^t9 ^f @itlkOt«» «ttI|^ Nel« 
Wi:|«7i^ a3.a usti for im9f»iaftti«^ art ^eoMi^ i m^ •A«U|r 
s«l,^tt6 a^i«$ eit¥i«« ^pifiit mA. t«rl»f&# neii* fW9m 
%«»8iiie miM9t •##* fti* f«0iil.tii Hiummmi td^&m a!^ms$ 
tt.«t of tli#mi 9ap«m for tfe« wsttJ^ Pi^ s df M^$m « M ^ a i i i t 
( w i l l ) agr*»B with eaXelm {mlphat* diltydr&to {Qjpmm, 
ksm CAHD Ho. 6^-046}. Httaeo tiw aWr« data &»nflrm %hm 
formation df OBI^UIB eai^aata and oaleltis sulphato in tli« 
Impragimted papars. The dwralmee of oaleitim eftrlWBsta 
trwatad vltli eltrle aeid (fia>X« IIX) do not a|pre« with tli« 
^^-fTBluB of oalolua eltrata hjrdrato* The patt«z*n of ealelun 
eltr&to le aot reported in 1965 ABUI data file* Host of 
tlie d«^veliie« agree vitb the d-raluet of ealei«»s eartioiiate* 
Sos» of the dwralites are not e^ai^ aratde to the reported 
data of Tariotts poseible eoBpounde. Most of the dwvaXuee 
of the pattern of oaleita earhonate treated vith oxaMe aeid 
(Tahle XX) are eeaparahXe to the reported AStH O&HD So. 
14-768 of omleiua 03taX&te nono^rdrate (Form A)» Mditioiial. 
d- Bpseifigs 5*2727 and U3616 eould not he idmstified, 
Orm of the etroiig iaterplaaer epaeing of CkW Mo, t4«76et 
l»e* 1*94(60) l e not found In the pattern of thie aampXe. 
Kost of the d*Ta34xe8 of esXeiuii sulphate treated with eitrio 
add (Tahle XXZ) ai^ ree trith the d-valuee of esXeiun dihsrdrate 
(Ofpsam kBW CAHD lo. 6-0046) • There are no trmoee of eltrle 
aoid* Soiae of the very ireak iaterplener epaeingo of this 
BsepXe art not fmand in the pattefs of Oypaus* The pattexii 
recorded In Table III I of etlelua maphate treated vith 
oxaHe aeid agreer^ith oaleiua oxalate s^ nohgr^ rate (Fom A) 
{Ohm So, 14-768), The teo d- linee 1.9713 and 1.9200 are 
not found in the above mentioned eard, but they are found 
1 t ; . , 
ill ^Stf! data OkMi So* I4<»789 «iii«b la nmvA mt eaXiHU» 
axaXala liyAi«ta« ^s* oiianiosi]. fomnia for l^ otli ia Qi^^^, 
n^m Tiiajpa ia na IMiaatio» of aitluir axalla aaM i l -
byAvata or aalalm aa^ pdUta (SjrpaoB). laparlad (9) f9^ 
attiaa at eft3ali» aan^attaaat tliair aal«il^lliy pvoaaela 
(fUrat patastliaala) tmA saaaairad 8f iralaa* af aaida ia 
aatar oa p i ^ r iaiira^aadad vith tlN» (aaaoai paiwdtlMaia) 
aia gkfm baiaai CaOO C^f,? x fO*^ at 19^ wii 8.7 s 10*^ 
at 29^0) Cidtyia aaii 0 ^ aaS aimlia aeid 0-7«i}f CBSQ^ 
{$»i m fO**^  «l tO^e) (ai tr ia aaiA 0«7t ani a»Aia aaliS 
O.TDf CaC204»Ha° (U7« » 10*^ at fS®C aoA 2.57 x fO*^ 
at t$^C) afl^ aaliikllity fsadaat af aa2i^»ii attrata ia oat 
sfaiaji^la. Xaaiaatiaa aasatwita of <^tfia aolfl mm i .7 s 
tO"^* t,8 s to*' aal 4«0 x 10*^ aad af axaXia Mdfi ax« 
6*9 X 10 anfl 6.1 X 10 % Tlia data f i^ia a^ara aiidv tbat 
oxa24a aaii la a alroagar aaii thaa ait f ia a^iii* fbm 
9X&99 &i aalstbilitf fraftaat ia aatar ia> CaSO. y ^tD^^M*^^^^ 
Ca60«* ?li«x«fQra tlia axalia aaii f&tmB tfaU. dafiiMd 
caO^^ .^B^ O aa traatlaf irltli aaiaiaa aarbanata ar aalai^e 
aaa^^ta il i i la aitria aaii faxva t»aaia aai^ Mniataa of iM*-
Aaf^ Uiad aesyaaitioB (0a|^{AS).CeOj)^ aHaia t& • vaak orga* 
aia aaid). ^kaa ibaa an ai^ gtuia said ia aal»tia& ia 
liiWM i^t ii& eoataat vitli aolid aalaiwi aar^coiata ar ealaiiw 
aois^ta aiii<»iHix i^ims» raaatioa COC* — (COO*),^  tiUsaa 
plaaa foXiaaad liy tiia frtaiiiitatida af tiNi eaniaaata ar 
1 w l-i 
iittt* iMui X9«tr MlttfelUliy pmAwa% %hm. tiMit of ^ileit«t 
QXfOat* m i ®s«3Uli» Mid t a i l * ffiM ©«7«i* B<»e«t t to 
pitfttioa MM i^sRifli. 1M» ^rpi oi a««&i»ifli IUM mXtm %•&& 
pviip&tmA (10) tor th« ii^ttz«1^i9» of iaiit«i ions 9ti ealfttm 
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IIilCfSOPHORBTIC MIMf lOtm OF 34 OB0MIC ACISS 
OH tmsmmrw J?APBIS wim CAJWJUW mri^sAfs 
l u J 
aat«rl&le hare b««a ua«d for th« slttetropliorvtle evparslilott 
Qf 0oa9 afttftle (1»2}, Pftp«rs imprems^^^ vlth dliT« o i l , 
paraffin, greaao, YftsoXis* tte« Imre boon U89d for tho 
soparatiott of fatty acids (5)« 
In our proriout imblioatioa i t has boon shoira tha:t 
f apora imprognated vitb ealoiim oarbonato or suXphata haro 
gooA waaljrtieiil potential for tho oopar&tiOA of motal iono 
(4) and organic acid a (5}« imonget tho inorganic materials 
(6) ttstd in the Boparatiott chwtlstiy oaleinm earbonmte or 
sulphate are the cheapest and easily armilahle* No*, 
therefore* the eleetrophoretie potential of ealeina sol^ 
phate papers for the separation of organic acids has been 
tested. The results obtained are described in this 
Chapter. 
ItJK) 
Vhataaa Ho. 1 pap«r etrlpi of 30.6 z 3»0 en with 
a hasgiog mtrip appartttns (Sselraaa Modol E» Duma tfpt) 
from BoQiBswR Zastwoioiil lao* I'al^ o ^Xto* O!ilifof»lft» tl«S«i%« 
amdi a t^spoxwtitro eontrollod elootne mmk for lioatiag 
woro tuioA. 
All e^ooioala U0cd ware of aa&ljftleal grada. Muaoua 
or othanolie aolatioaa {%%) of adda vara uaad. la oaaa 
i t vaa not poeaibla to prapara H aolatioa* laaa thaa \% 
BOlatlos vaa praparaA. 
grocadurat 
Ca) f roparatioa of Xapragnatad gaparat fapar atvipa vara 
Impragaatad la 1H aodlmi Balphata aolatioa for 30 aao. 
7ha axeaaa raagant vaa reaorad by plaolag tha atrlps 
OTor a fl ltar papar i&aat aad allovia; It to Arf at 
room tMiparattura. Tba atrip* ^er9 tliaa tam9V99& la in 
ealeium aitrata aolutloa. Tha azeaas aolatloa waa 
draiaad off* tha etnpe V9T9 drlad at rooa tamparatitra 
aad vaahad vith dlatiUad vatar thraa tiaaa to raaora 
1 
tJbf* •xe«Mi ifsagMit. fhm stilpe v«r» again driod at 
roon taaparatua^ and th*a im a tMiparatura oontYoHed 
•laotrie oras at 100^0. fhm etxlpa oo o^ai&ad vara 
plaead la a daaloea,t«7 aontalBiiig asyX aleoboX or 
baasana or Icaroaa&a for aaturatloa for 24 hoiara. 
(1)) BaokgrottBd glaotrolarta Solntlont Muoous 0«1K Mdiwa 
^Llorlda and O.IK aodlua anlphata and divtlllad vatar 
vara uaad aa tlia teokgrottiid aXaotrolytaa. 
(e) PftttffUffa gf 49i#t» I«««tloB raagents vm praparad 
1^ dlaaolvliif 1 m wamomLvm vaaadata ia !00 al of hot 
diatillad vat or (A)» 1 ga broaopboaol blaa ia 100 ml 
of athaaol (B), 1 0i Biahydrla ia 100 a l of diatillad 
vatar (C), 1 ga ailvar aitrata ia 100 ml of diatillad 
va^ar ooataiaiag 4 to S al of aqiiooaa aoaoaia (D). 
Eaagaat (A) vaa uaad for oia-aooaitie* traas-aeoaitiOt 
baaaoio* barbitariet eiaaaaio, f^ raario* gallie» hippa-
no* oC«>lEatogltttariet aalaio» aalie» aaloaie, aieotiaiOt 
a-Bitrobaasoie» p-nitrobanaoio, osaXoaoetiOf phthalio» 
aalieylie aad aaooiaiof raagaat {%) vaa uaad for adipiOi 
aitriOt tri-aodiuB aalt of iaooitrio, oxalio* qaiaie Mid 
tartarle; raagmt (0) vaa aaad for alaaiaa, arfiaiaa HCl, 
l«aap&rtlo, l-eystiaa, glutai&ie* gljreiat and aalpliaaioj 
aM raageat (D) vaa VLmi^ for aaeorbio and arle aoida. 
lo ) 
vas filX«d vith «B appropriat* a^ ^^mmt of baek^ rcmad 
•laetroljrt*. Pap«r strip* idHeh foraaA the 0taMlis»»* 
tioii atdiuBi, ver» plaoad 1A posltloa and allomd to 
b«099Mi eaturatai nitli tli« •leotrolyta eoXutloii. flitft 
a Bsall amount (0.2 BX) of tha tevt eoltttloa eoataln* 
lag 200 )ag of tJto aeid «a« appJULtd aeparatal^ oa aaeli 
•trip la tha aiddla aaiag tMa glaaa eapiXlariaa. flia 
tina of ttigratioa «ad tha potaatial appUad la aaeii 
eaaa vas 200 foXt for 4 houra. Oa tlia toaia of tlia 
reaiLitc of ezpXorat9]r3r axpariaoata iaalttdiag tba a^g-
ratioB aoaaa of iadlTldual aeid a, igrathatie stixturoa 
of parti ooXar aeida ooataiaiag 300 ^ of aaah aoid 
V9r9 proparad aad i^ l iad aa ia tha oaaa of iadiiridtxal 
aeida for aopaamtioaa. Other dataiXa glvaa ia Xaatxua-
tioa iaaaaX (7) ^9V folioved. 
tj •J 
SmmmmMmMt 
Th* •l«9tMplio»rlio ^hinriour of 54 orgBUle aeidc 
on plain pap«r« aad pap«7« lepregaatod vlth asjrl aXoolioXt 
bensMity ealeiUB stilph&t«i kerovene, eaXeltts (mlplwt»i»^^l 
filoohol, <MiXeiua 8iilphft%«*litna«ii«» eaXffiittm «tilpli«t»*lc«i^ »» 
Mae are glTta In ?ftblM XXIII aad XXI?. An a^ueoos eeltt-
tion of O.tM oodluffi ohlorido ana 0.1M so&it» snXpluito m& 
dletillod ir^ter vero uo«6 ao ba e^ground eloetrol^os* ?h« 
dlataaea of tho eoatro of tbo aoao frois the ai6aie of the 
paper ie i^ Toa la oeatlaetree vith a poiitiTe wdm la^i* 
eatifig moreiMat of loae toward• the oatltode aaS a negatlTO 
alga ueed for moveseat of loae towards the aaode. SepariH* 
tioaa achieved praetieally oa ispregiaated papero with 
different materiale are glwea ia fable ItXir* 
b^d 
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Tb* nsttlt i oMaiMd (ftiblts m i l ftad IHT) stiov 
thftt tii« ffligratloa on eaXeitai ifalplifttt ii^xwgiiftt«d pt^mrm 
i s gr«ftt«r &• ooopftrtd to tli» aigx«tioa on pXcltt 9*90 r0 
or on p«9trt lapr^iaatod vitii eftleitia ialj^t»-«n3r2> ttXedhoX* 
Th« rvsaXta o^Ktafti elm stomr tlmt stp&rfttioa pottatiaX 
of th9 P&P9TB imffmgBm%9A ultli dlff«x«iil iaA%#fial» i i la 
the folXovlag oifStrs 
ealeita (nO^liatt-aii^l alooHol > ealdias siU^luit* ^ eaXiHvm 
•iaph«t(i»k«»9Ma« ^ oaXttiiam 0ixJ^ lkat« - ^mata*^ plaia 
papers. 
Caleias aalpIiattM^nifl aLaoheX iaprsfaatoi papara eaa l^ a 
uaai to aaparata aseoftiio aei€ from oltria aaA oxaHo aalda* 
Thaaa oba«rvatloaa tofgoat the paa«i1»la tts« of tliaaa papera 
la tlw analyalR of fntlt jaioae, !••• saparatioa of aaaar-
ble aeid from other o f | ^ i e aoldt* 
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SHORT COMMUNICATION 
A NEW ME'lHOD FOR TOE SENSITIVE AND SELECTIVE DETECTION OF 
SOME ORGANIC ACIDS 
HaJnlr Singh RATOORS ( ° ) , Sudhlr Kant SHARHA (O) 
Kusum KUMARl (o) and Mukat BIHARI (oo) 
( ° ) Chemistry S e c t i o n , Z. H. Col lege of Engineering and 
Technology, Aligarh Muslim Univers i ty , Allgarh-202001(India) 
(oo) s . V. Co l l ege , Allgarh-202O01 ( I n d i a ) . 
INTRODUCTION 
• Tliere has been a growing i n t e r e s t i n the d e t e c t i o n and d e t e r -
mination of organic a c i d s l » 2 . Among various methods used for t h i s 
purpose, co lor lmetr i c methods are simple and inexpens ive . Acet ic 
anhydride (AC2O) i n the presence of a t e r t i a r y amine has been used 
f o r the d e t e c t i o n and determinat ion of carboxyl ic aclds^-Q. Rathore 
e t ^ t have reported that AC2O i n the presence of p-dlmethyla)nlno-
benzaldehyde can be used as a l o c a t i o n agent for ac ids on paper 
Chromatograms and TliC p l a t e s . 
I t has now been found i n our laboratory that AC2O i n the pre-
s e n c e of a carbonyl compound a l s o g i v e s co lour with some organic 
a c i d s and the co lour react ion has a good a n a l y t i c a l p o t e n t i a l . There-
f o r e , t h i s reac t ion has been s t u d i e d in d e t a i l and the r e s u l t s obtai-
ned are d i scussed i n t h i s paper. 
EXPERIMENIAL AND RESULTS 
Mater ia l s ! A l l chemicals and reagents used were of a n a l y t i c a l grade. 
An Aluminium heating block that was heated with a s p i r i t lamp or in 
a temperature c o n t r o l l e d e l e c t r i c mantle to maintain 165 + 2°C was 
u s e d . When i t was not p o s s i b l e t o prepared 1% solutl)#n, a saturated 
s o l u t i o n of the acids was made. 
Jenera l procedure*. Test substance so lut ion (2 to 3 drops) and equal 
volume of an e thano l i c s o l u t i o n (1%) of a carbonyl compound were 
t.iken i n t o a micro t e s t - t u b e and evaporated to dryness , cooled tQ 
room temperature (25"^); 1 to 2 drops of AC2O were added and then 
the contents of the t e s t - t u b e were heated In the Aluminium heating 
block tor 5 minutes. The co lours thue developed are recorded i n 
t a b l e - I. Some of the acids e . j . , adlpic , benzole , cinnamlc. 
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TABLE 1 D e t e c t i o n of a c i d s u s i n g d i f f e r e n t r e a g e n t s 
a t 165 + 2^C. 
S I . 
N o . 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
A c i d s 
« < - k e t o g l u -
t a r l c 
O x a l o a c e t i c 
T a r t a r i c 
C i t r i c 
I s o c l t r l c 
G l y c i n e 
B a r b i t u r i c 
B o r i c 
H i p p u r i c 
S u l p h a m i c 
I 
AC-0 +VA 
* 
I jy -GBr 
( B ) 
B r 
( 9 ) 
B r 
( 8 ) 
L y - D R 
( 1 0 ) 
( 1 0 ) 
y 
( 1 8 ) 
0 
( 3 ) 
LY 
Y 
( 6 ) 
R 
( 1 8 ) 
I I 
A c „ 0 + B ^ 
GDr 
( 5 0 ) 
B r 
( 5 0 ) 
B r 
( 9 0 ) 
DR 
( 7 0 ) 
R 
( 3 0 0 ) 
Y 
( 9 0 0 ) 
0 
( 5 0 ) 
VLY 
( 9 0 0 ) 
Y 
( 5 ) 
R 
( 4 0 0 ) 
1 1 1 
Ac^O+AP 
GDr 
( 1 0 ) 
B r 
< 5 ) 
B r 
( 7 0 ) 
DR 
( 8 ) 
R 
( lOO) 
NC 
LO 
( S O ) 
NC 
Y 
( 5 ) 
R 
( 5 0 ) 
IV 
Ac-O+SA 
GBr 
( 1 0 ) 
B r 
d o ) 
L B r 
( 1 0 0 ) 
Ly-DR 
( 1 0 ) 
R 
( 5 0 ) 
VLY 
0 
( 1 0 ) 
NC 
y 
( 5 ) 
R 
( 1 0 0 ) 
V 
Ac„0+CA 
GBr 
( 2 0 ) 
B r 
( 3 0 ) 
L B r 
( 5 0 0 ) 
DR 
( 7 0 ) 
R 
( 2 0 0 ) 
y 
( 5 0 ) 
0 
( 3 ) 
B r 
( 5 0 0 ) 
LY 
( 5 0 0 ) 
R 
( 1 0 0 ' 
VI 
Ac-0-t*eA 
GBr 
( 8 ) 
B r 
( 7 ) 
Br 
( 7 0 > 
Ly-DR 
( 5 0 ) 
B 
( 1 0 0 ) 
LY 
( 1 0 0 ) 
0 
( 7 ) 
NC 
Y 
( 8 ) 
R 
( 1 0 0 ) 
A b b r e v i a t i o n s - Br = Brovm; D = Dark ; G = G r e e n ; L = L i g h t ; NC = No 
c o l o u r ; O r= o r a n g e ; R = Red; V = v e r y and Y = Yel low. 
* Q 
The former refers to colour at room temperature (25 C) 
VA c vanillin, BA = Benzaldehyde, AP = Acetophenone, SA = Salicylal-
flehyde, CA = cinnamaldehyde, NBA = Nitrobenzaldehyde, Ac^O = Acetic 
anhydride. 
The lower limit of identification in ;ug, is given in brackets. 
1-cystlne, formic, glutamic, glyoxalic, lactic, 1-lysine, malonic, 
picotinic, m-nitrobenzoic, oxalic, phthalic, succinic and uric do not 
flive colour with the reagents. A few acids e.g., acetic, alanine, 
^rginine HCl, ascorbic, aspartic, cysteine HCl, fumaric, gallic, glu-
taric, malic, p-nitrobenzoic, pyruvic and salicylic give light brown 
and light yellow colour with the reagents. 
Determination of lower limit of identification; With the help of a 
micro pipette a known volume of the test solution was ta)cen into the 
micrx) test-tube and the colour was developed by the procedure given 
above. The lowest amount of the test substance which gives the 
colour was calculated as the limit of identification (see 
tables 1 and 2). 
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TAULE 2 Comparison oE various tests £or acids 
^^' Ar^ i He Present Reported Test 
No. Acias .^gg^ 
^ ^1 ^9 ^r, ^A F_ 
Ac S i ? 3 4 5 Ac S Ac S Ac S Ac S Ac S 
1. B a r b i t u r i c O 3 - - - _ _ _ * R _ V 1 10 Y lOO 
2 . C i t r i c *LY-DR 10 Br 10 *R-Br lo - - - - R 10 
p p t 
o r Y 
3 . T a r t a r i c R 8 Br 1 ""R-Br 5 - - - - R loO 
p p t 
o r Y 
4 . G l y c i n e Y 18 Br 5 - - - - - _ _ _ 
5 . H i p p u r i c Y 6 - - - _ Y 1 2 - _ _ _ 
6 . I s o c i t r i c Y-R 1 0 - - - - - - - - R 2 0 
7 . o C - k e t o g l u - *LY_GBr 8 - - - - - - _ - R G 2 0 
t a r i c 
8 . Sulphamic R 1 8 - - - - - - - _ _ _ 
9 . O x a l o a c e t i c Br 9 - - - - - - - - B r 70 
Ac = Appearance of c o l o u r , and s = lower l i m i t of i d e n t i f i c a t i o n 
i n ;uq. 
p p t = P r e c i p i t a t i o n , Vi = V i o l e t , F = AC2O+VA • 
P r o c e d u r e f o r r e p o r t e d t e s t s Pl.p2>^2,^^ ^S® g i v e n on p a g e s 149, 115, 
503 and 541 r e s p e c t i v e l y i n F e i g l ' s Dook^. 
F5 = AC2O + sodium formate ( s e e Ref. 10 ) . 
A l l o t h e r a b b r e v i a t i o n s a r e d e f i n e d i n t a b l e 1 . 
D e t e c t i o n o f o C - k o t o q l u t a r i c a c i d i n t he p r e s e n c e of f o r e i g n 
s u b t a n c e s : A known volume of t h e t e s t s u b s t a n c e and t h e i n t e r f e r i n g 
s u b s t a n c e s o l u t i o n and 2 t o 3 d r o p s of an e t h a n o l s o l u t i o n (1%) of 
v a n i l l i n were t aken i n t o a micro t e s t - t u b e , evapora t ed t o d r y n e s s and 
t h e c o l o u r w i th Ac^O was developed by the p r o c e d u r e . Ttie r e s u l t s 
o b t a i n e d a r e g i v e n i n t a b l e 3 ) . 
Behaviour of m i s c e l l a n e o u s compounds: A number of t y p i c a l o r g a n i c 
compounds were t e s t e d by the recommended p rocedure and were found not 
t o i n t e r f e r e w i th t h e t e s t . The fo l lowing compounds were t e s t e d . 
Amines; A n i l i n e , d imethylamine , d lpheny lamlne , o - t o l u l d i n e , t r i e t h a -
nolamine and t r i m e t h y l a m l n e . 
Arnjoses: Ace tamide , benzamide and s a l i c y l a m i d e . 
A l c o h o l s ; B u t a n o l , e t h a n o l , methanol and p r o p a n o l . 
Cd r tx )hyu ra t e s ; Glucose , l a c t o s e and s u c r o s e . 
E s t e c g : E t h y l f o r m a t e . 
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•WBLE 3 Detect ion of «<-ketog lutar lc acid 
(20 ;uig) In the presence of I n t e r -
fering corapounds 
Compounds Amound added 
}xg 
Colour 
Alanine 
Aspartlc Acid 
Bovine Senimalbumln (BSA) 
Glutamic Acid 
Pyruvic Acid 
Gltitaric Acid 
Abbreviations used are def ined i n 
3 
10 
100 
3 
lb 
lOO 
3 
lO 
lOO 
3 
lo 
100 
3 
10 
100 
3 
10 
100 
n
GBr 
OBr 
BrO 
GBr 
LGBr 
VUJBr 
GBr 
GBr 
GBr 
GBr 
GBr 
GBr 
GBr 
GBr 
OBr 
GBr 
GBr 
GBr 
table 1. 
Ethers* Ether. 
H e t e r o c y c l i c basest Indole and p y r i d i n e . 
Hydrocarbons and U^eir d e r i v a t i v e s ! Benzene, cartxintetrachlorlde, 
chlorobenzene, nitrobenzene and p a r a f f i n . 
Ketones: Acetone and a c e t c ^ e n o n e . 
Phenols and t h e i r derivat ives^ Catecihol, hydroquinone, p-hi trophenol , 
ox lne / phenol and re sorc lno l . 
P r o t e i n s : Bovine serum albumin (BSA). 
S a l t s : Aranonium carbonate, ammonixim formate, sodium ace ta te , sodium 
carbonate , sodiun formate and sodiion o x a l a t e . 
Ihe fo l lowing compounds were a l s o t e s t e d by the procedure and 
were found to In ter fere with the t e s t . Ihe co lour dev»JU>ped 1» 
g iven In bracket*? 
N i c o U n e (LYI, pyrrole ( B r ) , sodlim c i t r a t e ( I » ) , thiourea (Y) 
and urea (LY). Abbreviations used are def ined i n table 1 . 
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DISCUSSION 
The r e s u l t s recorded i n t a b l e I show that Ac_o In the presence 
of carbonyl compounds i s a good reagent for the d e t e c t i o n of orga-
n i c a c i d s . BA-AcjO for hippuric ac id (5 fig); AC-Ac-0 for e x a l o a c e t l c 
( 5 fig). c i t r i c (8 pg ) , and hippuric ac ids (5 pg) ; SA-Ac-O f o r oc -
k e t o g l u t a r i c ( l o fig), oxa loace t i c (lO fig), c i t r i c (10 pg>, barbi tur ic 
( lO fjg) and hippuric ac ids (5 fig); CA-Ac_0 only f o r b arb i t u r i c acid 
( 3 p g ) ; NBA-AC2O for o<-ketog lutar ic (8^pg) , o x a l o a c e t i c (7 fig), 
b a r b i t u r i c (7 fig) and hippuric ac ids (8 fig) and VA-Ac,© foroC- te to -
g l u t a r i c (8 \ i g ) , oxa loace t i c (9 fig), hippuric (6 f ig) , sulphamlc 
(18 /ug) and g l y c i n e (18 fxg) can be used as reagents . The sequent ia l 
o r d e r of the over a l l a n a l y t i c a l p o t e n t i a l of the carbonyl compounda 
i 3 the fo l lowing 
VA y NBA y AP y SA J> CA ^ BA 
nius AC2O in the presence of| VA tan be used f o r s e n s i t i v e d e t e c t i o n . 
'ihe l e s s s t a b l e carbony compound, BA and CA which are prone t o oxi^ 
d i z e to a c i d s , are l e s s s e n s i t i v e whi le the irtore s t a b l e carbonyl cow-
pouniJs, VA and NBA which are s o l i d s , are more s e n s i t i v e t o t h i s 
c o l o u r r e a c t i o n . Hence i t seems that the carbonyl grot^ ta)ces part 
i n the colour r e a c t i o n , 
'Ihe comparative r e s u l t s of d i f f e r e n t t e s t s summarized i n table 
2 show thot the t e s t under study i s a s i n g l e , unequivocal ly s e n s i t i v e 
and s e l e c t i v e f o r the q u a l i t a t i v e a n a l y s i s of organic a c i d s . Table 3 
shov/s that 1 - a s p a r t i c , g l u t a r i c , glutamic and pyruvic a c i d s , alanine 
and BSA do not g i v e any colour and do not i n t e r f e r e i n the d e t e c t i o n 
of oC-ketoglutar ic ac id . Therefore a p o s s i b l e use of the t e s t for 
t h e d e t e c t i o n ana determination of keto acids i n blood i s suggested. 
Regarding the chemistry of the co lour react ion i t i s )tnown2*^*^ 
th. i t higher a c i d s g ive r i s e to the corresponding anitydrides on 
he J t i n y with Ac_o., Hence i t seems that Ac_0 f i r s t reac t s wi th poly-
c a r b o x y l i c acids t o produce t h e i r anhydrides . The anhydrides s o focwed 
rertct v/ith aldehydes to g ive a coloured product. A t e n t a t i v e reac-
t i o n mechanism i s belowi 
Cfi coon 
(cn^co)^o + [ 
CH COCCOH 
I'hCHO + I 
+ CH COOH 
phc( OH) Ph-cm 
GREENISH BROWN 
PRODUCT 
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ABSTRACT 
Paper chromatoqraphic srparatioris of '''i organic acids on calcium car-
bonate and calcium sulphate inpregnatod paper has been developed. Tricar-
boxylic acids, ditarboxylic acids, amino acids, and keto acids and their 
derivatives can be separated ifi simple solvents such as acetone, ethanol, 
water, aqueous sodium chloride, ainiioniuin chloride and calcium nitrate. Im-
portant separations achieved are: Adipic from nialeic and malonic, cis-
aconitic from 1-cystine and nicotinic, citric or tartaric from ascorbic, gal-
lic, malic and salicylic, l-asiuirtic from arqinine-HCl, fumartc and glutamic, 
barbituric from hippuric and i-ketoglutaric, benzoic from p- & m-nitrobenzoic 
and cis-aconitic from trans-aconitic. 
INTRODUCTION 
Organic acids play an important role in ttie growth production and mar-
keting of citrus . They also help in dioqonishing certain diseases of human 
beings, animals and plants. Therefore, numerous methods have been developed 
3 4 5 5 7 
for their separation and identification. Paper chromatography ' ' ' * *'«^ ,. 
1327 
(•ir'infM <y l'»«l hi \Jjr,,.t tKUi-t, lit, 
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widely been used- for their separation. Paper impregnated with inorganic 
materials such as synthetic inorganic ion exchangers and water insoluble salts 
has been used to separate metal ions. However, the use of impregnated papers 
for separating organic acids has been studied in a cursory manner. Only nic-
kel hydroxide impregnated paper has been used to separate and Identify citr ic 
>nd malonic acids in biological system. 
In our previous publication i t has been shown that calcium carbonate 
)r calcium sulphate impregnated papers possess good analytical potential, 
therefore now these papers have been used to separate organic acids. The 
fesults obtained are sumarized in this paper. 
gXPERlMENUL 
Material used: Whatmann No. 1 chromatographic paper strips (15 x 3.5 
em) and glass jar (?0 x 5 cm) were used for chromatography. All chemicals 
Msed were of analytical grade. 
Aqaeoufl or e thanol le (o lut ion (1^) of acid* were 
used. In o«i<« t t vBs not posf>tble to prepare 1< so lu t ion a 
saturated aolution wag used. 
PrepTation of Iwpregnated Paper: Paper atrlim were Impregnated 
in IM aodlua oarhonate so lut ion for 30 s e e . The excess reagent 
t«B reaovf-d by plactnK the s t r ips over a f i l t e r paper sheet and 
f lowing to dry at rooM tearperature. The s t r ips were then 
'iHsersed in IM ca lc lna n i t r a t e s o l u t i o n . The esceas so lut ion 
biS drained off and the s t r i p s were placed over a f i l t e r paper 
^ e e t . S tr ips were dried at r«oa teaperature and wash with 
d i s t i l l e d water three t l » e s to remove the excess reagrnt. The 
^r lps were impregnated with CaSO^ by the sa«e procedure by 
\s lng IH sodiua sulphate so lut ion in the place of sodiu* 
carbonate. 
PAPKR CHROKATOCRAPIIY OF W ORCANIC. ACtOS 1 3 2 9 
Spotting; of tcBt »olut«opt Ti-st so lut ion irnii spotted on the 
paper* i.t th the help of a f ine c a p n U r y , ror t»llJn/r acJrt.. 
the front H « l t (RI) and the rear H a l t (RT) were aeasured 
while for other R- Is taken as usual . 
Test solutiong and t h e i r detoct lon: the acids on the s t r i p s 
were detected hy the reported procedures suimarlsed below; 
(1) Ascorbic (2) l -Asportlc (3) I'rlc are detected hy aiMonical 
s i l y e r n i t ra te (k) Alanine (5) Arrlnlne IfC) (6) Clutaalc 
(7) Glycine (ft) l-Cytttlne are detected by ninhydrln (<>) PHbnlle 
(10) Hlppurlc ( I t ) Gal l ic (12) rtxHloacetlc acids are detected 
by anon iun yanadate {i^) Benzoic ( l « ) CinnsMlc (15) Ci tr ic 
(16) ru»artc (17) '<-Keto/jlutarlc (IS) Malic (19) Malelc 
(20) Hnlonlc (21) a-nltrobenzolc (22) p-nltrobenzolc (23) Nico-
t i n i c (24) Oxalic (25) S a l i c y l i c (26) Succinic (27) Salphaalc 
(28) Tarts t lc (29) c la-Aconl t lc (^t) trona-Aconltle (31) Qulnie 
(52) Adlple (53) t s o c l t r l c . a n d (3*) Barbituric are detected 
by broaophenole blue. 
Separation procedure; A binary aynthetlc • I s t u r e of the aclda 
was spotted on • atr ip aa above, I t wa« developed and thus 
detected. The resu l t* obtained are mimmrizta in table 1. 
KBSiqTS ANP DISCITSSIOW 
The reaul t s obtained are suwwirlTed In table I . I t 1» 
known that organic acids In cUnrn excluding aailna adtti are 
c i t r i c , mnlic, oxnJic, aucrlnlc , • a l o n l c , quln lc , t a r t a r i c , 
ad lp le , benzoic , «J-hetoglutarlc , I s o c l t r l c and aconl t lc aclda. 
B io log i ca l l y 1-portnnt^ carboxyllc acids are polyfunct ions! 
U particular the .f-aalao and < -keto acids are very widely 
d i s tr ibuted . 
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EUiCTRfSHORETIC BHWVIOUR OF 34 ORGANIC ACIDS 
ON IMPREGNATED STRIPS 
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Zakir Husain College of Engineering and Technology, 
Aligarh Niislim University, 
Aligarh-202001 (India) 
ABSTRACT 
Electrophoretic behaviour of 34 organic acids on calcium sulphate impreg-
nated papers has been studied. The 19 binary separations in aqueous sodium 
chloride and sodium sulphate solutions and distilled water have been achieved. 
INTRODUCTION 
Papers inpregnated with inorganic ion-exchange materials have been used 
1 2 for the electrophoretic separation of some metals ' . Papers impregnated with 
olive oil, paraffin, grease, vaseline etc. have been used for the separatibns 
of fatty acids . 
Our earlier work shows that papers impregnated with calcium sulphate or 
carbonate have good analytical potential for the separation of metal ions and 
organic acids . Amongst the inorganic materials used in separation chemistry 
calcium sulphate or carbonate are the cheapest and easily available. 
Therefore now the electrcphoretic potential of calcium sulphate papers 
for the separaticm of organic acids has been tested. The results obtained are 
discussed below. 
873 
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EXPI;-RlMHmAI. 
Ajijiaratus: Hlect rorhKimati^Krapliy was perfonnod oti Whatrnw No. 1 paper of 
50.6 X ^.0 rm with f) hanRuty. s t r i p apparatus (Meckmari Model R (PtirriWi type) ] 
from Bei knuin Inslnjnent Inc. Palo Al to , Cal i fomia U.S.A. atv) an 
p le r t T ical 1y con t io l l ed temjietatutp oven. 
R e a g e n t and c l i e m i c a l s i AD c h e m i c a l s u.^ed w e r e a n a l y t i c a l 
g r a d e . C h r x w a t o q r a p h j c P a p e r Whatnian No, 1 was u s e d . 
A q u e o u s o r e O i a n o l l c s o l v i t l o n s ( ly;) of a c i d s w e r e u s e d . 
I n c a s e i t was n o t p o s s i b l e t o p r e p a r e 1^ s o l u t i o n , l e s B 
t h a n 1^ s o l u t i o n was p r e p a r e d . 
P r e p a r a t i o n of i m p r e g n a t e d p a p e r s t P a p e r s t r i p s w e r e 
i m p r e q n a t e d i n IM scxiivim s u l p h a t e s o l u t i o n f o r 30 s e c . 
The e x c e s s r e a g e n t was removed by p l a c i n g t h e s t r i p s o v e r 
a f i l t e r papif^r s h e e t and a l l o w i n g t o d r y a t room t e m p e r a -
t u r e . Tlie s t r i p s w e r e t h e n i m m e r s e d i n IM c a l c i u m n i t r a t e 
s o l u t i o n . Tlie e x c e s s s o l u t i o n was d r a i n e d o f f and t h e 
s t r i p s w e r e p l a c e d o v e r a f i l t e r p a p e r s h e e t . The s t r i p s 
w e r e d r i e d a t room t e m p e r a t u r e and washed w i t h d i s t i l l e d 
w a t e r t h r e e t i m e s t o remove t h e e x c e s s r e a g e n t . Ttie 
s t r i p s w e r e a g a i n d r i e d a t room t e m p e r a t u r e and t h e n i n 
a n e l e c t r i c a l l y c o n t r o l l e d o v e n a t lOO^C. The s t r i p s s o 
o b t a i n e d w e r e p l a c e d i n a d e s i c c a t o r c o n t a i n i n g arayl 
a l c o h o l o r b e n z e n e o r k e r o s e n e o i l f o r s a t u r a t i o n f o r 
24 hours, 
Pnroaration of de tec tors t V i s u a l i z a t i o n r e a g e n t s wee* 
prepared by d i s s o l v i n g 1 <m bromophenol blue In 100 ml 
ethanol (A) , 1 gm awroonlvi* ranadate In 100 ml hot d l s t l l l * d 
water ( B ) , 1 ga nlnhydrln l a 100 ml d i s t i l l e d water (C) , 
1 g* s i l v e r n i t r a t e in 100 ml d i s t i l l e d water containing 
ORGANIC ACIDS gf^ 
4 to 5 ml of aqueous ammonia (D), Reagent (A) was used 
for adlplc, citric, trisodium salt of isocitric, oxalic 
quinic and tartaric; reagent <B) was used for cis-aconitic, 
trans-aconitic, benzoic, barbituric, cinnamic, funiaric, 
gallic, hippuric, •C-ketoglutaric, maleic, malic, malonic, 
nicotinic, m-nitrobenzolc, p-nltrobenzoic, oxaloacetic, 
phthalic, Balicycllc and succinic; reagent (C) was used 
for alanine, argenine W l , l-aspartic, l~cystine,glutamic, 
glycine and sulphamic; and reagent <D) was used for 
ascorbic and uric acids. 
Background electrolyte solutions» Aqueous O.IH NaCl and 
O.IM Na-SO. and distilled water were used as the back-
ground electrolytes in this study. 
Procedure! The electtxjphoresls apparatus was filled with 
an appropriate amount of background electrolyte. Paper 
strips, which formed the stabilization medium, we£« placed 
in position and allowed to become saturated with the 
electrolyte. Then a small amount (0.2 ml) of the test 
solution containing 200 /ig of the acid was applied sepa-
rately on each strip in the middle using thin glass capi-
llaries. The time of migration and the potential applied 
in each case was 200 volt for 4 hours. The migration zones 
of acids towards anode or cathode were measured from the 
point of application to middle of the zone. On the basis 
of the result! of exploratory experlMents Including the 
Migration zones of individual acids, synthetic sdxttires 
of particular acids containing 200 fig of each acid wer« 
prepared and applied as in the case of individual acids 
for separations* Other details given in Instruction 
7 
Hamisl were followed. 
g^^ RATHORE AND KUMARI 
RESULT AND DISCUSSION 
The electrophoretic behaviour of 34 acids on plain 
Strips and strips impregnated with amyl alcohol, benzene, 
kerosene oil, calcium sulphate, calcium sulphate-amyl 
alcohol, calciijro sulphate-benzene, or calcium sulphate-
kerosene oil has been studied. An aqueous solutions of 
of O.IM sodium chloride and O.IM sodium sulphate and 
distilled water were used as background electrolytes. 
The distance of the centre of the zone from the middle 
of the paper is given in centimeters with a positive 
sign indicating movement of ions towards the cathode and 
a negative sign used for movement of ions towards the 
anode. TTie electrophoretic results obtained are recorded 
in Tables I and II, Separations achieved are tabulated 
in Table III. The migration in calcium sulphate 
Impregnated papers is greater compared to the migration 
on plain papers or calcium sulphate-amyl alcohol 
Impregnated papers. The results obtained also show that 
the separation potential of the papers impregnated with 
different materials is in the following orderi 
Calcium sulphate-amyl alcohol^ calcium sulphate'^ 
calcium sulphate-kerosene oil y calcium sulphate-benzene\ 
plain papers. Calcium sulphate-amyl alcohol impregnated 
papers can be used to separate ascorbic acid from citric 
and oxalic acids, "niese observations suggest the possible 
use of these papers in the analysis of fruit Juices i.e. 
separation of ascorbic acid from other organic acld». 
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